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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 



Call, write or phone — 
SYDNEY 

47 York Street 2 0233 
MELBOURNE 
167 Queen Street 67 9161 


FILL IN AND POST 
COUPON TO-DAY TO 

MARCONI 

SCHOOL OF 
WIRELESS 


Please send me without obligation your prospectus. 

NAME. 

ADDRESS. 

MARCONI SCHOOL OF WIRELESS 

Conducted by: 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Incorporated in New South Wales ) 
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TRAFFIC RADAR 

A GOOD deal of criticism has been directed, 
of late, at the “radar” system used by 
traffic police to check the speed of moving 
vehicles. Against official claims that the equip¬ 
ment is accurate, Sydney magistrates, on at least 
two recent occasions, have seen fit to set aside the 
radar reading in the face of contradictory evi¬ 
dence. 

In West Germany, similar equipment was 
discredited over a year ago by a couple of proven 
errors in actual operation, and in searching tests 
conducted by traffic authorities. As reported in 
our November issue, the tests indicated possible 
error modes arising, in the main, from multiple 
reflection paths and from adjacent oscillating or 
rotating surfaces. 

Statements have been made that the Aus¬ 
tralian system is not prone to such error, being a local development, not 
radar at all, but utilising the Doppler principle. In fact, the German system 
also uses the Doppler principle, as do others overseas, and there is no ap¬ 
parent reason why one should be less prone to error than another. 

Ironically, a recent article in “Radio-Electronics” describes a new hand¬ 
held detector, developed by the U.S. Army. With it, an expert can not 
only detect moving bodies but can differentiate between cars, tanks, groups 
of men, etc, by interpreting the multiple responses produced by rotating 
tracks, swinging arms and such like. In short, the U.S. Army Doppler 
cites as a feature, the very potential which the traffic Doppler is supposed 
not to exhibit. 

To add to the local confusion, an Australian “Navy Radar Expert” 
was quoted recently in the Press as saying that a recording device, attached 
to traffic radar, would remove doubts about its accuracy. Overseas, this 
is already done, a camera being used to photograph simultaneously the 
vehicle on which the aerial is trained and the speed meter reading. Un¬ 
fortunately, however, the camera is no more able to observe obscure sources 
of error than is a human operator. 

The statement continued that “Navy Radar equipment, when effici¬ 
ently operated, had proved accurate 99 times out of 100.” Though presum¬ 
ably not intended to, this statement supports the German findings com¬ 
pletely. Radar is undoubtedly accurate most of the time but that is of 
little consolation to the driver who is the victim of the odd l-in-100 
chance, where something fouls up the reading. 

Pending a full investigation, a traffic radar reading should be regarded 
as important but not conclusive evidence and defendants should not be 
faced with the costs of a separate in- _ ^ ^ 

conclusive technical investigation if 

they elect to question its validity. ... 
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INSTROL HIGH QUALITY 
HI-FI CABINET KITS I? 


Instrol, a complete range of 
craftsman cabinets. Above and be¬ 
low are equipment cabinets bios. 
200 and 400. Grouped at top right 
is equipment cabinet No. 100 with 
Sin and 10/12in speaker enclosures. 


MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’s 


So easy a child could manage it. The Instrol way 
— a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely complete, with 
easy to follow instructions, nails, screw's, grille 
cloth, felt, moulding, gold trim, legs, castors, 
stays, etc. All parts are precision cut, fit together 
smoothly. External panels are from heavy 
laminated timber with beautiful selected veneer 
finish. Instrol cabinet kits may be posted to any 
part of Australia. Send now for illustrated price 
list. 



Selected veneers on 

Beautiful accoustic 


top, bottom, and sides. 

grille material. Lining 


felt s also supplied. 



■ , 


Panels are machine] 

mortised for smooth,] 
acc urate assembly,^ 
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Kit of Farts £39/14/- 
Built & Tested £49/18/- 


IN ST RO L- PL A Y M ASTE K UN IT 
No. 4 STEREO AMPLIFIER 


IN STR( )L-PL A V M A STE R 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/- 
Built & Tested £27/3/- 



INSIROL 

PLAYMASTER 


~ir 
_n_lu 


□ 


EQUIPMENT 


Offers you a wide range of high quality audio 
equipment to the original "R. T. V. & H." de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. Happy owners of 
Instrol-Playmaster come from all walks of 
life. Write, phone or call for free catalogue. 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 


The new “R.TV & H.” Guitar Amplifier 
models 102 and 103, now available as a 
complete kit of parts or ready built and 
tested. The kit is complete in every detail, 
including beautifully finished carrying case 
and your choice of speakers. Full price 
details, etc., in Instrol Playmaster hi-fi 
catalogue. All parts also available 
separately. 

Cadmium plated and passivated 

chassis.£ 2 15 10 

Anodised Label! Black/Gold. £ 1 7 6 
Carrying case with choice of 


baffle (3 or 2 speakers) .. .. £10 4 0 



INSTROL — not just a chassis, but really high class metal- 
work.^ We take all Playmaster, and other popular “R.TV 
& H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price 
list details not only the range of our own Instrol metal¬ 
work, but also the full range of Oxford chassis boxes, labels, 
etc. Between Instrol and Oxford, we can supply metalwork 
and labels for almost every “R.TV & H.“ design, Test 
equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
— all are included. Send now for free INSTROL-OXFORD 
metalwork price catalogue. 



~('hassis is first precisiotr 
punched tun/ drilled. Then 
henry cadmium plated to 
prevent corrosion and ensure 
pood conductivity. Finally 
passivated to prevent finper 
. markinp. , 


no .i and front panel. Stream¬ 
lined with seamless ueldinp 
and smart louvered venti¬ 
lation. Heavy enamel continp 
with baked hammertone 
finish for durahilitx. 


Please send me, post free, full 
following. 

NAME ... 

ADDRESS . 


details ' of the □ Instrol-Playmaster HI-FI. 

□ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 
. □ “R.TV & H.” TV Kit. 

□ Tester Kits. 

□ Instrol Metalwork. 
. (Place X in square) 


I 

I 


BROADWAY ELECTRONICS PTY. LTD. 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 

j (OPP. GRACE BROS.) PHONE: BA4891, BA4892, BA4893. 
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BLUE STREAK 


With an eye to space research and 
exploitation, Britain continues to 
push ahead with Blue Streak, sche¬ 
duled for ultimate launching from 
Woomera, South Australia. 


By D. B. Pollock, MILE., AMS. Mech. £ 


If a delay is more than, say, half an 
hour, or the vehicle has to be ap¬ 
proached, it will usually be necessary 
to return the Lox in the vehicle tank 
to storage. Provision is made for the 
emergency dumping of the propellants 
if required. 

The main room contains equipment 
for remote control of the whole firing 
sequence. From it the vehicle can be 
watched by means of closed-circuit tele¬ 
vision. 


The sponsor, who is in charge of 
the firing, is seated at a central desk 
and is assisted by the countdown 
sequence officer and by the launcher 
officer. All safety aspects during pre¬ 
paration and firing are under the super¬ 
vision of the launcher officer, who con¬ 
trols the panels which operate the site 
water services, public address, safety 
warning, and television. 


T HE equipment instrumentation and 
supporting facilities needed for 
firing or launching a large liquid-fuelled 
rocket are considerable and account for 
a major part of the cost of the whole 
project. For Blue Streak, separate sys¬ 
tems have to be provided to supply the 
rocket with liquid oxygen, liquid nitro¬ 
gen, kerosene and high-pressure nitrogen 
gas. In addition, large quantities of 
water may be needed for cooling the 
efflux deflector bucket for fire protection. 

During the development and trials 
stage a great deal of instrumentation is 
needed to provide information on the 
functioning of the various vehicle com¬ 
ponents and systems. In flight, this re¬ 
quirement, which is met by telemetry, 
still remains of vital importance because 
it must be possible to track down the 
cause of any failure so that it can be 
avoided in subsequent rounds. 

After a vehicle is taken to the site a 
period of roughly three weeks’ prepara¬ 
tion is required before a firing can take 
place. Approximately five days is 
allowed for erecting and connecting up 
the vehicle on the stand, and the re¬ 
maining period is equally divided be¬ 


After liquid oxygen has been fed 
into the Slue Streak tank, all 
operations are remotely controlled 
from consoles in the main control 
room a considerable distance from 
the launching pad. 


tween completely setting up and check¬ 
ing out the site and vehicle systems. 

A few days before firing there is a 
further, more limited check of the site 
systems and instrumentation, including a 
simulated countdown to minus two 
seconds. Certain preliminary work 
which will save time during the count¬ 
down is carried out on the vehicle the 
day before firing. 

This includes flushing the engine with 
trichlorethylene, filling the gearbox 
lubrication tank and transferring kero¬ 
sene to the vehicle tank and checking 
for leaks. Finally, before the actual 
countdown starts, all controls are 
checked and set ready for operation. 

The countdown, which takes roughly 
six hours, falls into three phases. During 
the first period there is a complete indi¬ 
vidual check-out of all vehicle systems; 


i this is carried out from the test post 
! under the launcher causeway using spe- 
! dally designed check-out equipment. 

Up to this point there is free access 
to the vehicle; during the next phase, 
where liquid oxygen (Lox) is transferred 
to the stand, access is restricted and 
there is a hold period for range warning 
before the more dangerous period when 
Lox has been fed into the vehicle tanks. 
From then on the countdown is re¬ 
motely controlled entirely from the con¬ 
soles in the control room, some 1,500 
yards (1,370 metres) away from the 
stand. 

THE COUNTDOWN 

The countdown sequence, with the 
actions which must be taken by each 
console operator, is set out in a spe¬ 
cially prepared document which contains 
more than 1,000 separate action items; 
the last 10 minutes of the countdown, 
up to and including firing, are, however, 
initiated by an automatic sequencer unit. 

During this period, the check-out 
equipment is also placed on an auto¬ 
matic routine and is continuously moni¬ 
toring a previously selected number of 
the more important parameters of the 
vehicle systems. If any of these fall 
outside normal tolerance, the countdown 
stops; action is then taken to reverse 
the countdown and bring the vehicle 
to a safe state so that the defect can 
be investigated. Recycling procedures 
for doing this at any stage in the count¬ 
down are available. 


The recording equipment at Spadeadam Rocket Establishment in the process 
of installation for the Blue Streak testing. 


Round the room are further manned 
control panels. Five are concerned with 
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the ground systems for the transfer of 
liquids and gases to the vehicle, one for 
ground electrical supplies and telemetry 
control, one for the engines, and three 
separate panels for the check-out equip¬ 
ment. 

During the countdown, each execu¬ 
tive action is read out by the sequence 
officer and repeated in the affirmative 
over the intercommunication system by 
the console operator when the action 
has been successfully carried out. To 
provide a permanent record for reference 
purposes, all speech is recorded on 
magnetic tape. 

Situated adjacent to the control room 
is the recording room. This contains 
instrumentation necessary to record, via 
land-lines, the information required from 
the firing. 

AUTOMATIC CHECKS 

The check-out equipment is designed 
! to test the vehicle and associated ground 
electrical circuits and to monitor through 
transducers the functioning of other 
systems right up to the moment of 
launching. It also passes some executive 
commands to the vehicle, such as for 
uncaging gyros. 

When necessary, the equipment in¬ 
jects measured signal voltages into the 
missile system to simulate functions 
which occur only after launch. The 
circuit parameters monitored by it may 
appear in the form of alternating or 
direct voltages or currents; the latter are 
always converted into proportional volt¬ 
ages before being fed into the equip¬ 
ment. The equipment then processes 
these incoming voltages, normalising 
them to a common direct current level 
which is compared with an internally 
generated standard current of similar 
magnitude. 

If the parameter is precisely at its 
nominal value these currents will balance 
and the comparator meter will read zero. 
Acceptable plus or minus tolerance 
bands are marked on either side of this 
zero, and the positon is also shown by 
“pass” and “fail” indicator lamps. 

The amount of the error can be more 
precisely determined by backing off the 
meter reading to zero, using built-in 
standard voltage levels selected by cali¬ 
brated coarse and fine controls (“null 
balance”). For certain critical para¬ 
meters occurrence of a “fail” also in¬ 
itiates automatic stop action. 

Most of the converting and all the 
normalising components for the input 
circuits are mounted on individual print¬ 
ed circuit cards which can be easily 
changed in the event of a card failure 
or if system parameters are modified. 

EQUIPMENT ROOM 

There are four racks which cater for 
the vehicle power supply and telemetry, 
the engine and launcher, the autopilot 
and the inflight safety systems. These 
are located in an equipment room built 
into the launcher causeway. 

During the premilinary check-out and 
before countdown the circuits to be test¬ 
ed are chosen by means of two manual, 
multi-way switches on each rack (except 
engine-and-launcher which is semi-auto¬ 
matic). The first switch selects one of 
a number of test routines while the sec¬ 
ond selects a particular test to be made 
within that routine. In all, the equip¬ 
ment handles the measurement of about 
150 separate quantities. 

During the actual countdown the more 
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Blue Streak, taken to the test stand 
by road transporter, is here being 
winched into the vertical position. 
After Blue Streak has been prepared 
for static firing, the 500 ton servic¬ 
ing tower is moved back along the 
causeway (below) and ground! supplies 
of propellants are fed in at the base. 
Liquid oxygen storage tanks are at 
.the left of the picture . 


important check-out routines and tests 
are selected and monitored remotely by 
the four consoles in the control room. 

For the last 10 minutes before firing, 
the countdown is automaically 
sequenced and each check-out console 
monitors test quantities in a fixed auto¬ 
matic routine which, in the case of the 
autopilot and engine-and-launcher con¬ 
soles, is tied to the Time Sequence Unit. 

From a recording point of view, the 


parameters which have to be measured, 
during ground firings and in flight, fall 
into one of three categories which de¬ 
pend on their frequency or rate of 
change. 

Frequencies up to 3.5 Kcs per second: 
These are primarily derived from the 
accelerometers which measure vibrations 
in the vehicle. The signals are passed 
to eight-channel magnetic tape recorders. 
The tape is played back at 1/30 record¬ 
ing speed so that the signals can be fed 
into a pen recorder. 

Frequencies Up to 100 cycles per sec¬ 
ond: The majority of parameters come 
under this heading because detailed in¬ 
formation is required on any sudden 
change. They include measurements of 
strain, pressure, flow and gas tempera¬ 
ture. The records are made on photo¬ 
graphic paper, using 12-channel mirror 
galvanometers which can be switched to 
any one of four different paper speeds. 
In some cases a quick check on the re¬ 
sults is wanted. This is not possible 
with this type of recorder as the paper 
has first to be developed and fixed. 
Four six-channel mirror galvanometer re¬ 
corders, with ultra-violet-sensitive paper, 
are used for this purpose. As the traces 
so obtained are not permanent the gal¬ 
vanometers are wired in parallel with 
the 12-channel type. 

Frequencies up to 5 cycles per second: 

Only relatively static quantities such 
as position indication, fluid level, or tem¬ 
perature of large masses are included in 
this category. Five-channel pen record¬ 
ers and event pen recorders are used 
for these purposes. 

All recording instruments are wired up 
through a patchboard which allows them 
to be connected to any of the 200 chan¬ 
nels leading from the launcher site. The 
instruments are controlled from a console 
and calibration marks are made on the 
records bv feeding in stepped voltage 
signals. One channel on each recorder 
is used for the time base and is connect¬ 
ed to the control room timing unit, which 
gives timing signals at 1/10, 1, and 10 
second intervals. 

During actual flight, information from 
vehicle transducers is transmitted by the 
telemetary system and recorded at the 
ground receiver terminal on magnetic 
tape in the form of a frequency modu¬ 
lated signal. The tape is afterwards pro¬ 
cessed to give records in any suitable 
form including histograms and digital 
presentation. 
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WIRE - Too fine to see! 


Hans Andersen once wrote a fairy tale about some tailors, working with 
make-believe thread so fine that only the pure could see it. To watch 
the final stages in the production of 5 Micron wire at Mallard's Blackburn 
factory is to gain the impression that the fairy tale has a basis in fact. The 
strongest evidence that something is being accomplished is the changing 
diameter of the spools of wire either side of the drawing die. 



Hand swaging of molybdenum and tungsten bars before 
automatic processing and reduction to fine wire . 



Sintering of tungsten and molybdenum ingots with 
automatic control gear in the foreground. 



Wire drawing, in this case tungsten, in the 7 00 micron 
range. 


W IRE, often of incredibly fine dimensions, is an essential 
of every valve, cathode ray tube and transistor. The 
Mullard wire factory at Blackburn produces enough each 
year to encircle the equator 10 times over. 

Man has been making wire for many thousands of 
years. Jewellery and ornaments dating from the dawn of 
history show that the earliest civilisations knew how to 
hammer malleable materials such as copper and gold into 
crude forms of wire, while fragments of brass wire more 
than 20 centuries old bear surface marks undoubtedly made 
by drawing the wire through the tapered hole of a drawplate. 

Present methods of wiremaking appear to have 
descended from techniques developed in fourteenth-century 
Germany, where metal was drawn through a succession of 
drawplates, or dies, each with a smaller hole than the one 
before so that the wire became progressively thinner. 

At first the wire was dragged through the drawplate by 
physical force, the workers fastening the end to their waists. 
Eventually, the process was mechanised by means of a 
windlass operated by hand and later by water power. Today, 
although techniques have naturally been improved and much 
automatic machinery has been introduced, the basic principles 
are unchanged. 

The wire factory at Blackburn is the second largest in 
Europe. It employs some 500 men and women, and pro¬ 
duces more than 250,000 miles of wire annually. Much 
of this huge output is consumed by Mullard factories in 
the production of valves, cathode ray tubes and semi¬ 
conductor devices, but a great deal is supplied to other 
electrical and electronics firms. 

Although the factory produces many kinds of wire, the 
bulk of its output is in very fine tungsten and molybdenum 
wire, used for the heaters and grids of electronic valves. 
In the interests of quality and reliability both kinds are 
made entirely within the factory—from the raw materials 
onward. 

Tungsten occurs naturally in the tungstates of iron, 
manganese and calcium; it is the latter, known as “scheelite,” 
and found in China, Korea, South Africa and the Americas, 
that is used for wire manufacture at Blackburn. 

Supplies of scheelite are first selected with extreme 
care, and are later tested chemically at the works. The 
ore is then weighed out in suitable amounts and tipped into 
a ball mill and ground continually for seven days. It 
emerges as a fine powder and is next reduced by chemical 
treatment to pure powdered tungsten. At this stage the 
slightest contamination can ruin the final product. 

The pure tungsten powder is packed into a long, narrow 



Wire diameter is checked by weighing known lengths on 
precision scales . 
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steel mould. This is placed in a 200-ton hydraulic press 
which compresses the powder into an ingot. 

At this stage the ingot is extremely fragile and must 
be hardened by presintering to make it robust enough for 
further processing. Next follows the main sintering process 
which converts the compressed powder into metal of crystal¬ 
line structure. This is done by heating the ingot to a 
temperature of 2.700 degrees C. and passing through it an 
electric current of some 3,000 amps. 

After cooling, the bar, which measures about 18 inches 
long by half an inch square, is ready for the first stage of 
wiremaking, known as “swaging.” This is, in fact, a form 
of hammering, the bar being heated in an oven and beaten 
with automatic hammers to make it thinner, longer and 
round. The process is repeated on several machines until 
the rod that is formed is thin enough to be drawn through 
the first of a series of dies. 

THE DRAWING PROCESS 

The first and largest dies are made of rock-hard tungsten 
carbide. The rod is lubricated with graphite, heated, and 
pulled through the dies by powerful chain-driven mechanisms 
which stretch almost the length of the drawing shop. Smaller 
and smaller dies are used, and when the wire becomes too 
long to draw straight out, it is transferred to smaller 
machines with power-driven spools, until the diameter has 
been reduced to about one-fiftieth Of an inch. 

From this stage diamond dies are used. These are 
made in the factory, and are merely small fragments of 
industrial diamond with a tiny hole pierced through them. 
Yet the extreme degree of accuracy required means that 
their making is a highly skilled operation. The diamonds 
must be selected and cut with the utmost care and then 
the minute hole—possibly only 1/2,000th of an inch across 
—must be pierced with the help of an electrically generated 
spark and, surprisingly, an ordinary sewing needle. 

The sequence of lubricating, heating and drawing on 
to spools is repeated with the diamond dies until, after as 
many as 300 drawings, the original bar has been transformed 
into as much as 200 miles of fine wire, the diameter of 
which can be as minute as 1/5,000th of an inch. 

Checking the wire once it has been made presents its 
own special problems, for no normal measuring instrument 
can gauge wire of such gossamer dimensions. Instead, its 
diameter is calculated after weighing a measured length on 
scales capable of recording in millionths of grams. Even 
so, it’s a delicate business, for an eight-inch length of the 
finest gauge weighs less than 1/10,000th of a gram. 

DETAILED EXAMINATION 

Other examinations involve scrutiny by microscope for 
roundness, and specially devised electrical tests carried out 
on randomly selected samples to check the wire’s crystal 
structure. The latter is a vital point that may greatly affect 
the efficiency of the wire in use. 

Molybdenum wire is produced from raw materials in 
a similar way and undergoes the same stringent quality tests 
as tungsten. Other products fabricated at the Blackburn 
works are copper-clad and gold-plated wires and nickel 
tubing. 

As well as making the wire, the factory also carries out 
some forming operations involving wire. One of these is 
known as spiralling and is the process by which the coiled 
form of filament wire is produced. 

The fine filament wire is wound on a thicker wire which 
acts as a mandrel and there is also the advanced form o.f this 
in which the spirallised wire is spirallised yet again to pro¬ 
duce the coiled coil form of filament. The mandrel wire, 
which is often of molybdenum, is eventually dissolved away, 
and it is interesting to note that this mandrel often costs 
three to four times the cost of the filament wire. 

Another wire product of the factory is the lead-through 
wire assemblies for valves, lamps and transistors. These 
consist of three parts. An internal wire, the glass-to-metal 
seal wire and the external lead, the three parts being butt 
welded to each other at a very high speed. 

These machines, in common with most of the factory 
plant, have been designed and built within the factory to 
enable the specialised task of wire manufacture to be car¬ 
ried out with the highest efficiency. 

The wiremaking factory at Blackburn was set up in 
accordance with the company’s policy of establishing strict 
control over the manufacture of the components they use. 
In this way every stage of component production may be 
carried out under test conditions, and the high quality of 
the finished product more readily maintained. 


The first drawing operations , where the diameters are 
largest, are performed on chain benches. 


Contact gold plating of ultra fine tungsten wire for grids. 


Selection of diamonds for the manufacture of diamond 
dies. (Photographs by courtesy of "Mullard Review/') 
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LINEAR POWER AMPLIFIER 
FOR TELEVISION 
TRANSMITTERS 


BY AMALGAMATED WIRELESS VALVE GO. PTY. LTD. 

AWV proudly announce that the 6166 transmitting beam power tetrode is now 
being manufactured at its Rydalmere, N.S.W'., factory and is available ex stock. 

Rated for lOKw plate dissipation at frequencies up to 216 Me, the 6166 will 
deliver 12Kw of synchronising-level power at 216 Me (USA system) as a class B 
linear amplifier in television service. 

The 6166 is of modern construction and features a coaxial electrode structure 
designed for use with rf circuits of the coaxial cylinder type which have high efficiency 
at the operating frequencies of the 6166. The structurally strong conical supports for 
grid No. 1 and grid No. 2 serve to cool these grids and minimize inductance. 


s 
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LASERS: 








Thss new form of light 
has tremendous possibilities 


By Bruce Shore 


O N May 9 last, a team of research 
scientists at the Massachusetts In¬ 
stitute of Technology in Cambridge, 
Mass., made final adjustments to a com¬ 
plex of optical and electronic instru¬ 
ments set up on the campus grounds. 
They checked their watches and wait¬ 
ed. eyeing the half-moon that cast a 
pale glow over the scene. 

At last, the word came. One of the 
scientists touched a button and, instantly, 
a flash of intense red light shot upward, 
briefly etching its path in a layer of 
unsuspected haze as it raced toward the 
moon. 

Three seconds later, it had burst on 
the lunar surface south-east of the crater 
Albategnius and been reflected back to 
M.I.T., where its return was duly noted 
in the sensitive photomultipliers of a 
telescopic receiver. For the first time 
in history, man had built a light strong 
enough to illuminate a celestial body. 

RUBY ROD 

Far brighter than the sun, the light 
beam that made this unprecedented 
478,000-mile round trip was emitted 
from a six-inch ruby rod, no thicker 
than a lead pencil. This ruby comprised 
the heart of a new electronic device that 
is called a laser. 

Able to amplify light waves just as 
radio waves are amplified, lasers al¬ 
ready foreshadow an era in which light 
beams may be used to guide space 
vehicles, communicate between planets, 
perform delicate eye and brain surgery, 
weld and machine difficult metals, des¬ 
troy hostile missiles in flight, and detect 
enemy submarines on the ocean floor. 

Right now, for example, scientists in 
R.C.A. laboratories and manufacturing 
divisions, are perfecting a laser radar 
for battlefield use, a laser tracking sys¬ 
tem for monitoring the flight perform¬ 
ance of U.S. missiles, and a laser com¬ 
puter which, may operate, literally, at 
the speed of light. 

Also, R.C.A. scientists are deeply en¬ 
gaged in developing a laser communica¬ 
tions system which, in theory, could 
use a beam of light to carry all the 
radio, television and telephone broad¬ 
casts currently transmitted throughout 
the world. 

The word laser is derived from a 
phrase that describes the device’s func¬ 
tion: Light Amplification by Stimulated 
Emission of Radiation. 

Ideally, lasers amplify light in the 
same way that a great river, such as the 
Mississippi, can be said to amplify its 
many tributaries into one immensely 
powerful body of water. Ordinary light 
is composed of the colours in the vis¬ 
ible and near-visible spectrum. Lasers 
convert these components of ordinary 
light to a single, powerful frequency 
whose purity contrasts with the mix¬ 
ture of frequencies in conventional 
light. 

One mechanism by which this con¬ 
version is accomplished is a semi-trans- 


At right, John 
McCormack pre¬ 
pares to analyse 
the frequencies 
of a laser beam 
with a new inter¬ 
ferometer built by 
RCA scientists in 
Princeton. Below, 
a scientist inspects 

RCA's new continuous-wave laser 
which is ten times more efficient 
than any solid-state laser previously 
developed. 


parent crystal containing atoms that can 
be made to fluoresce. Chromium or the 
so-called “rare earths” are examples of 
such atoms. 

When the crystal is exposed to an in¬ 
tense light source, certain electrons or¬ 
biting the nuclei of these atoms gain 
enough energy to jump into a higher 
orbit. Here, they are unstable, however, 
and fall back to their original orbit giv¬ 
ing up their newly acquired energy pri¬ 
marily in the form of light. 

Essentially, all fluorescent materials 
work this way but, in the laser, this 
process is rigidly controlled so that most 
of the electrons emit light of exactly the 
same energy and frequency. Therefore, 
these independent emissions add together 
to form a coherent beam so intense that, 
when focused, it will melt any known 
material instantly. 

Because of this coherence, inciden¬ 
tally, laser beams travel in straight lines 
over enormous distances without spread¬ 
ing appreciably. This explains why 
M.I.T. was able to perform its historic 
moon experiment. 

It was in 1958, that the first propo¬ 
sal for constructing a solid-state laser 
was made in a scientific paper pub¬ 
lished by Dr Charles H. Townes, of 
Columbia University, and Dr Arthur L. 
Schawlow, of Bell Laboratories. Both 
men held that electrons, in the proper 
environment, could be made to emit 


light in a predictable and controllable 
way. 

That electrons can emit light was not 
new. Certain crystals exposed to ultra¬ 
violet radiation, fluorescent lamps, even 
television screens, give off electron-emit¬ 
ted light. What was new in this proposal 
was that such light might be control¬ 
led. 

In April, 1960, the R.C.A. Labora¬ 
tories prepared an engineering report re¬ 
commending that the potential uses of 
laser light be thoroughly explored. This 
recommendation led eventually to a 
large laser research program supported, 
in part, by the U.S. Air Force. Other 
laboratories in the nation began simi¬ 
lar programs. 

It was not until June, 1960, however, 
that the Hughes Aircraft Company an¬ 
nounced achievement of a working 
solid-state laser consisting of a ruby 
crystal containing atoms of chromium. 
The unit worked like a gun, firing pulses 
of intense red light when the crystal 
was activated by a brilliant xenon flash- 
lamp. Unfortunately, these pulses were 
extremely brief — only a thousandth of 
a second long — and their great power 
could not be sustained long enough to 
do much useful work. 

In October, 1960, Dr William M. 
Webster, director of the R.C.A. Labora¬ 
tories’ Electronic Research Program, set 
up a unit known as the Quantum Elec¬ 
tronics Group, and gave its members a 
charter calling for a complete investi¬ 
gation into all aspects of laser techno¬ 
logy. A young, energetic physicist. Dr 
Henry R. Lewis, was put in charge. 

LIGHT HARMONICS 

By November, this group succeeded 
in building a laser along the lines of 
that announced by Hughes. Today, 
this and similar instruments are being 
used in efforts to generate harmonics 
from red light, to achieve light beams 
of unbelievable energy and to study the 
very nature of light itself. 

In December, International Business 
Machines, Inc., reported building a laser 
similar to the Hughes device but using 
a calcium fluoride crystal containing 
atoms of uranium. 

In February, 1961, the Bell Telephone 
Laboratories in Murray Hill, N.J., an¬ 
nounced a totally new kind of laser— 
one that used gases instead of solids. 
Even more important, it emitted light 
continuously instead of in pulses. Its 
power, however, was rather limited. 

In this heady atmosphere, Dr Lewis 
and his team began to expand their re¬ 
search. Proceeding from their newly 
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The sound of music . . . the vibrancy of violins, the exciting throb of percussions blended 
with brasses ... all take on a "you are there" reality when the magic of Hammond 
Reverberation is wedded to your audio system. Music, even from single speaker radios 
and record players, takes on concert-hall realism. It works magic, too, with guitar and 
accordion amplifiers. 

You have only to listen for half a minute to appreciate the tremendous difference between 
non-reverberated sound — either monaural or stereo — and the sound which results when 
the Hammond Reverberation Unit is brought into use. 

The latest model Type V Hammond Reverberation Unit, now available in Australia for the 
first time, combines all the features of its predecessor plus design improvements which in¬ 
clude new, rugged, transducer assemblies, compact styling which enables the unit easily 
to be incorporated in existing equipment, and robust construction which guards against 
damage from mechanical shocks. 

If you are interested in musical realism make sure you .investigate the NEW Hammond 
Reverberation Unit. Write us for literature. 







developed rubbey laser, they began 
searching for ways to make improved 
types. The expanded program enlisted 
the help of an R.C.A. materials research 
'x group directed by Dr Simon Larach. 

In October 1961, the first break¬ 
through occurred. Dr Larach and his as¬ 
sociates succeeded in pioneering an ad¬ 
vanced method for growing calcium flu¬ 
oride crystals of high optical quality. 

The next big hurdle was to find a 
fluorescent material to use in these crys¬ 
tals. The need was for a substance that 
would absorb all the wave lengths of 
visible light and then fluoresce in only 
one colour—the purer the better. The 
rare earths suggested themselves im¬ 
mediately. However, there are fourteen 
such elements, and the question arose as 
to which ones would make the best 
lasers. 

ENORMOUS TASK 

In the absence of a clear-cut answer, 
Dr Larach’s group began the herculean 
task of preparing calcium fluoride crys¬ 
tals idividually diffused with all four¬ 
teen rare earths, with the exception of 
promethium, which is radioactive. 

In the meantime. Dr Lewis sought a 
better understanding of laser action and 
a more precise knowledge of the forces 
at work within laster crystals. In this 
pursuit, he turned to a co-worker. Dr 
Donald McClure, a specialist in atomic 
and electronic interactions in crystals. 
Dr McClure provided the key that led 
to a second break-through. 

In Dr McLure’s view, the more prom¬ 
ising fluorescent materials to use were 
not simply rare earths, but divalent rare 
earths—rare earth atoms lacking two 
electrons in their outer orbits. 

Divalent rare earths, he reasoned, 
would not only absorb more incoming 
light energy in the visible range but, by 
their nature, could also be expected to 
emit far more light. 

The importance of this hypothesis can 
be appreciated when it is realized that 
lasers reported up to this time had many 
serious drawbacks. 

They were notoriously inefficient. 
Only one one-thousandth of the total 
energy poured into them was being con¬ 
verted to light. The rest was going in¬ 
to heat. 

Furthermore, enormous energy was 
required to make them work. The 
flash lamps used to trigger them had to 
radiate thousands of watts. The reason 
was the inability of the reported lasers 
to use all of the light frequencies avail¬ 
able to them from the lamps. To derive 
sufficient energy from the few they were 
using, therefore, it was necessary to 
raise the incoming frequencies to as 
high a power as practicable. 



Ampex, originators of the Videotape Television Recorder, have 
introduced a portable television tape recorder that weighs 
130 pounds and costs less than £6,000. The unit, called the VR-1500 
was announced at a special showing in New York City recently. 

'T'HE new Ampex VR-1500 Videotape recorder records live action or 
off-the-air television programs on magnetic tape for later playback through 
television receivers. It is one-twentieth the size and one-fourth the cost of 
previous models of the Videotape recorder, which revolutionised television 
broadcasting following its introduction in 1956. 

According to Ampex spokesmen, the VR-1500 is specifically designed 
for closed circuit television recording in education, industrial and military 
training, medical science, sports and many other fields. It will bring the 
advantages of television recording and immediate replay within the reach 
of many new users. 

Outside the broadcast field, television recording has already been used 
to record classroom lectures and demonstrations for subsequent replay. The 
U.S. Navy uses Videotape recorders to record jet landings aboard aircraft 
carriers for immediate analysis by pilots. Football coaches have recorded 
game action for immediate study of opponents* formations. Race track 
judges have used it for ruling on the conduct of horse races. Psychiatrists 
use it for observation and analysis of patients’ behaviour. The VR-1500 is 
adaptable to many similar applications. 

Using miniaturised solid state components and a helical scan recording 
technique, the new portable recorder has a tape speed of five-inches per 
second and records 64 minutes of program on a single eight-inch reel of 
standard two-inch-wide video tape. 

According to Ampex, a basic closed circuit recording system, including 
the Videotape recorder, camera and receivers, may now be obtained for 
approximately one-fourth the cost of previously available systems. No 
advanced technical training is required to operate any part of such a system. 

The VR-1500 operates on household current at a tape speed of one- 
third that of most previous television tape recorders. As a result, tape costs 
are reduced as much as two-thirds. 


A PORTABLE 

VIDEOTAPE 

RECORDER 


LIKELY MATERIALS 

Dr McClure’s suggestion seemed to 
offer a solution to both difficulties, and 
Dr Lewis set out to see if it was prac¬ 
tical. 

Subsequent studies of the rare earths 
showed that two—thulium and dyspro¬ 
sium—offered, in divalent form, the best 
combination of fluorescent, thermal and 
structural features needed for laser ac¬ 
tion. Unfortunately, both were triva- 
lent in their natural state—that is, they 
were lacking three rather than two elec¬ 
trons in their outer orbit. 

Putting an electron back into orbit 
was the next challenge. The problem 
was one of chemistry, and Dr Larach 
was again consulted. After several 


months of unsuccessful experiments, his 
group found a solution. By January, 
1962, the Quantum Electronics Group 
had all the ingredients for a new RCA 
laser. 

At this juncture, Bell Laboratories an¬ 
nounced development of a solid-state 
laser that generated coherent infrared 
light continuously. The device used a 
calcium tungstate crystal containing 
atoms of the rare earth, neodymium. 
Bell had also departed from the use of 
a xenon flash lamp light source, but 
used instead an equally powerful mer¬ 
cury lamp, shining continuously. 

In the first week of April, 1962, 
RCA reported its new laser—a calcium 
fluoride crystal containing divalent dys¬ 


prosium that generated infrared light in 
intense pulses. Shortly thereafter, using 
a mercury lamp, it was made to operate 
continuously and proved to be far more 
efficient than any laser previously re¬ 
ported. In addition, it required 10 times 
less energy to activate. 

“In a relatively short time,” Dr Lewis 
states, “we expect this device to operate 
continuously, activated only by a 100- 
watt bulb.” 

Achievement of the new laser had 
taken nearly two years of intense, un¬ 
mitigated research. It had involved 
countless frustrations and setbacks. 
Nevertheless, its realisation was a mile¬ 
stone in a new technology which may 
one day revolution^ our lives. 
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Electronic Aids To 
Library Indexing 

"Information retrieval" is a phrase being encountered more and more in 
every aspect of modern research. The truth is that man is now discover- 
inq and recording valuable information at a far greater rate than he can 
store it-at least in a manner which will enable it to be found again 
when, and by whom, it may be required. This is a serious bottleneck in 
the advancement of knowledge and many attempts are being made to 

overcome it. 


[JNTIL a few years ago the various 
libraries in a community—-public, 
private, or belonging to industrial or¬ 
ganisations—were able to cope with 
most demands for technical information. 
Similarly, the modern Dewey Classifica¬ 
tion System with its comprehensive in¬ 
dex has been the fastest manual method 
of retrieving information from the lib¬ 
rary shelves. Unfortunately, these are 
rapidly becoming inadequate. 

The huge build-up of modern scien¬ 
tific and technical information makes the 
most modern library inadequate to 
handle all inquiries with necessary speed. 
In addition to this, no one library, or 
feven all libraries put together, receive 
one copy of every important publication 
issued throughout the world. 

As pointed out by the International 
Business Machines Corporation, “The 
problem of information retrieval has be¬ 
come increasingly urgent ... in tech¬ 
nical circles where great masses of im¬ 
portant data are accumulating at a tre¬ 
mendous rate. Unable to keep up with 
more than a fraction of the vast flow 
of reports, papers, and other literature in 
their own specialties, scientists are find¬ 
ing it virtually impossible to uncover and 
assemble the known facts bearing on 
their work from a continually rising tide 
of records.” 


Dr James R. Killiam, jun., for Science 
and Technology recently said: 

. . Currently there are some 

55,000 journals containing articles of sig¬ 
nificance for some branch of research. 

. . . More than 60,000 books are publish¬ 
ed annually, while almost 100,000 reports 
remain outside the normal channels for 
publication and cataloguing. 

‘The problem is further complicated 
by the fact that a large and important 
proportion of the 
world’s scientific 
literature appears 
in foreign lan¬ 
guages such as Russian and Japanese. 
Russian publications account for one- 
tenth of all scientific literature pub¬ 
lished. Only 0.1 per cent of American 
scientists understand Russian, whilst at 
least 50 per cent of Russian scientists 
understand English.” 

There are at present being published 
throughout the world 20,000 journals in 
biology, 35,000 in geography, 100,000 
abstracts in chemistry, and an unknown 
but staggering number of reports, de¬ 
signs and blueprints; in addition to the 
technical information in catalogues, ad¬ 
vertisements and similar mediums. It 
has been, estimated that all this infor¬ 
mation doubles every eight or ten years. 

A statement made recently to the 
United States Senate Committee shows 


This is one small corner of the 
N.S.W. Public Library in Sydney and 
like other well-equipped libraries, it 
is a vast storehouse of knowledge. 
Unfortunately, there is no easy way 
to find everything that has been 
written about a particular subject. 
Modern retrieval systems aim to 
solve this problem. 

the tremendous importance which the 
Soviet Union places on the solving of 
this great problem. 

The U.S.S.R. has an organisation call¬ 
ed VINITI, the principal function of 
which is to burrow through technical 
documents and publications from all over 
the world, extracting information re¬ 
quested by the research and development 
laboratories throughout the Soviet Union. 

To this end a trained staff of 2,000 
produces 360,000 abstracts covering all 
aspects of scientific investigation, and is 
making great progress in organising 
techniques for the efficient retrieval and 
dissemination of information. 

VINITI also translates an imposing 
number of journals into the Russian lan¬ 
guage. The organisation maintains large 
central offices, but also employs outside 
subject specialists (estimated at about 
20,000) who are actively engaged in re¬ 
search. Scientific journals from all over 
the world are processed by this staff of 
senior scientists and the resulting indexes 
published in an annual set of volumes 
larger than the Encyclopedia Britannica. 

In the face of this problem conven¬ 
tional library indexing methods based on 
titles and subtitles are inadequate for a 
detailed description of a book, article, 
paDer or presentation. Under these con¬ 
ditions the most painstaking search of 
the files inevitably nets a high percen¬ 
tage of unusable material, while over¬ 
looking a great deal of valuable data. 

Another difficulty arises from the fact 
that scientific endeavour, although aiming 
at specific objectives, almost invariably 
crosses over into other fields, utilising 
developments and knowledge from them 
and, in turn, making contributions to 
them. Thus, as pointed out by D. J. 
Scherer, of I.B.M., “What lies at the 
heart of one problem can be on the 
periphery of another, and the entire body 
of scientific knowledge can be actually 
diagrammed as a complex of overlapping 
areas. 

“In practical terms, therefore, com¬ 
plete retrieval of existing information on 
any topic cannot be assured without a 
SYSTEMATIC tapping of all pertinent 
sources during a 
single search. Any¬ 
thing less can lead 
to duplication of 
effort with an almost incalculable waste 
of time and brainpower.” 

This, then, is the broad problem. Let 
us consider some of the various methods 
which have been devised to overcome it. 

To simplify the explanation, the prob¬ 
lem can be divided into two sections. 
One is that of providing an adequate 
indexing system to enable the searcher 
to select only those documents likely to 
be of use to him. The other is to pro¬ 
vide sufficiently rapid access to the sel¬ 
ected documents, or abstracts of docu¬ 
ments, from which the searcher may 
make a final selection. 

The first part of the problem has 
been attacked by devising a new sys¬ 
tem of indexing, founded on entirely new 
concepts. This is called “co-ordinate in- 
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dexing” and is one of the most effective 
methods now in use to prepare infor¬ 
mation libraries for automatic retrieval. 
It goes far beyond the simple alphabeti¬ 
cal listing of titles and/or authors. 

The concept is based on the premise 
that it is easier to get general agreement 
on the precise definition of key words 
than on the meaning of the document 
as a whole. Thus, instead of catalogu¬ 
ing the material by subject and title un¬ 
der fixed, inflexible categories such as 
“Sputnik 1, Upper Atmosphere Densities 
as measured by Minitrack Observations,” 
each document is analysed to select 
“keywords” which characterise its con¬ 
tents. 

Access to an information file is gained 
by inquiries in the form of one or more 
keywords, and only those documents are 
withdrawn which have keywords match¬ 
ing those in the query. The keywords 
may be taken from the title, the text, or 
derived from the meaning of the text. 

EXAMPLE 

A hypothetical case quoted by I.B.M. 
is the aforementioned document, “On 
Upper Atmosphere Densities as Meas¬ 
ured by Minitrack Observations of Sput¬ 
nik 1.” This is indexed under the fol¬ 
lowing keywords: “Atmosphere,” “Den¬ 
sity,” “Drag,” “Measurement,” “Mini¬ 
track,” “Orbit,” “Satellite,” and “Up¬ 
per.” An inquiry to the file for all 
data on “Satellite Orbits” would retrieve 
this document as well as any others 
whose keywords matched those in the 
query. 

Thus, the same query, “Satellite Or¬ 
bits,” would simultaneously retrieve a 
second document entitled, “On the Fall 
of Sputnik 1 Rocket,” whose keywords 
are “Atmosphere,” “Drag,” “Orbit,” 
“Rocket” and “Satellite.” 

The “Satellite Orbit” query would not, 
however, retrieve a document entitled, 
“On Atmospheric Models to Explain the 
High Densities Observed with Satel¬ 
lites,” even though the title seems, at 
first glance, to be relevant. Under co¬ 
ordinate indexing, this is not valid re¬ 
ference material for an inquiry on “Satel¬ 
lite Orbits” since the keyword series de¬ 
scribing the contents of the document, 
namely, “Atmosphere,” “Conduction,” 
“Density,” “Diffusion,” “Model,” “Satel¬ 
lite,” “Theory,” “Thermal” and “Upper,” 
does not include “Orbit.” 

It will be seen that no document can 
be overlooked during a file search if its 
keywords match those of the inquiry. 
Conversely, no document can be re¬ 
trieved from the file unless there is a 
perfect keyword match. 

KEYWORD GROUPS 

Keyword groups can be developed. 
These are a series of related keywords, 
each group characterising a somewhat 
broader aspect of the same document 
and providing several avenues of query 
by subject. 

Both keywords and keygroups can be 
jsed with either manual or machine pro¬ 
cedures to retrieve documents. But, with 
i considerable volume of new entries 
ind enquiries, machine methods are in¬ 
dicated for greater accuracy, speed, and 
overall efficiency. 

Perhaps one of the simplest manual 
nethods available is the notched card. 
These are cards which have relevant de- 
ails of the document typed on to the 
)ody of the card. A series of holes 
round the edges of the cards have, to 
ach one, a designation corresponding to 
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the code or keywords applicable to the 
document which is represented by the 
card. 

The cards range in size from about 
H x 21 to 8 x 10 inches. They are 
provided with rows of l/8in diameter 
holes around the edge of the cards as 
shown in the diagram. Others have 
elliptical holes or other arrangements 
but, whatever is used, the principle of 
operation is similar. 


1 SHALLOW 
INTERMEDIATE 
DEEP 


A typical notched card, showing 
shallow, deep, and intermediate not¬ 
ches . Notched cards provide one of 
the simplest and cheapest ways of 
establishing a comprehensive index. 

Holes corresponding to codes or key¬ 
words are notched out, as shown, on 
each card. If now, the cards are taken 
from the file in a stack and a needle in¬ 
serted through the required hole, the 
documents with the same keyword can 
be separated from the stack by lifting 
the needle, whereupon the notched cards 
will fall from the stack. 

Notches can be deep, intermediate, 
or shallow as illustrated. Both the shal¬ 
low and deep notched cards will fall 
from the needle as described but the 
shallow notched card will fall only 
about iin and needs to be manually sep¬ 
arated from the others. 

A further feature of these cards is 
that they are cut at an angle on one 
corner. This assures that all cards are 
the right way up before sorting com¬ 
mences. 

Some cards have holes punched in the 
body of the cards with space provided 


for written or typed records. When 
slots are cut between adjacent vertical 
perforations in positions corresponding 
to a predetermined pattern of coding the 
cards can be separated by the insertion 
of rods in a similar manner to that 
described above. 

Another novel and interesting manual 
method of sorting cards for document 
location is that called the “Peek-A-Boo” 
system. 

This system involves the use of cards 
approximately 5x8 inches capable of 
being punched with holes 0.6 millimetres 
in diameter, one millimetre from centre 
to centre. Thus on this card, in a space 
4 x 74 inches, 18,000 holes can be 
punched. If each hole represents one 
document then 18,000 documents can 
be represented on each card. 

The cards are punched with a special 
apparatus which ensures high accuracy. 
This is necessary as will be seen from 
the description of the method of search 
used for location of documents. 

In pactice a card is allotted to each 
word in the keyword or code. The key¬ 
word is marked at the top of the card 
and the location and title of the docu¬ 
ment is noted. The cards are then filed 
alphabetically in order of category. 

For instance in the examples pre¬ 
viously mentioned a card would be filed 
under “Atmosphere,” “Orbit,” “Satellite” 
and so on, with a card for each heading 
and punched in its appropriate position. 

The card indexed under “At¬ 
mosphere,” for example, would contain 
references to all documents which have 
“Atmosphere” as a keyword. The docu¬ 
ment we are considering is represented 
by punching a hole in the card at pos¬ 
ition, say, 9,500 in the pattern. Like¬ 
wise the card labelled “Orbit” would 
have a hole punched in position 9,500 
and so on with all cards containing the 
other keywords for this particular docu¬ 
ment. 

Another name for “Peek-A-Boo” 
cards are “optical coincidence cards” and 
this term will become clear in meaning 
after the method of search is understood. 

The cards with the desired keywords 


Heart of the 
WALNUT system 
is this circular 
film strip tile. 
The plastic cells 
are arranged rad¬ 
ially, in rows of 
five . Each cell 
contains 50 film 
strips (one is 
shown being ex¬ 
amined) and each 
strip carries 99 
images of pages 
or abstracts . One 
complete tile car¬ 
ries over one mil¬ 
lion such images. 
Search and ex¬ 
traction is auto¬ 
matic, with a 
photographic copy 
of the image be¬ 
ing supplied to 
the searcher . 
Films are never 
removed from the 
file and loss or 
misfiling is im¬ 
possible. 
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The U.S. National Bureau of Standards "Microcite" file developed from the 
"Peek-A-Boo" system. The drum carries a photographic matrix containing 
18 t 000 microimages . The required reference is selected by positioning the two 
cursors over selected holes in the Peek-A-Boo cards. Several versions of this 
idea are under development . 


are taken from the file and placed in a 
rack against an illuminated background. 
A transparent scale overlay is placed on 
top of the stack and the cards viewed 
against the illuminated background. 
Cards which relate to documents which 
have ALL the keywords will have punch 
holes coinciding. This will allow the 
light to shine right through the stack of 
cards at that point and the number of 
the hole can be read off on the trans¬ 
parent overlay. As the number of the 
hole is also the serial number for the 
document the latter can easily be found 
from the library. 

This system allows a searcher to 
start with a single keyword representing 
a relatively broad classification of the 
information he is seeking, and then to 
progressively narrow the selection by 
selecting more and more cards having 
appropriate keywords. 

Another example may help the ex¬ 
planation. 

Suppose the searcher wishes to refer 
to all documents relating to colour tele¬ 
vision using 405 lines. Reference to the 
index reveals a card marked ‘Television” 
and, since this is a broad classification 
of the subject it may be selected first. 
It will probably contain many holes, 
since it will refer to all articles on tele¬ 
vision, whether colour or black and 
white, and of all standards. 

SECOND CARD 

However, selection of a card with the 
keyword “Colour,” to be placed in reg¬ 
ister with the “Television” card, will im¬ 
mediately reduce the number of visible 
holes, perhaps by half or more, since all 
those television articles without colour 
as a keyword will have been eliminated. 
(Note that the colour card would carry 
information about all other documents 
in which colour was a key word, such 
as colour photography, mixing of col¬ 
ours, colour standards, etc.) 

Next the searcher would seek a card 
marked “405 Lines” or “British Stand¬ 
ards” or anything similar which seemed 
logical. If available, a “405 Lines” 
card would doubtless narrow the search 
considerably, since it would eliminate 
all references lacking this key¬ 
word. Now, with only a minimum 
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number of holes visible, the searcher 
would elect to take the documents from 
stock or refer to abstracts which might 
allow a still further narrowing of the 
search. 

At the same time, he may elect, out 
of curiosity, to discard the “405 Lines” 
card and substitute one marked “819 
Lines.” If this blocked off all the holes 
previously visible it would indicate that 
there were no documents in that library 
concerning colour television on 819 
lines. 

Thus the searcher does not need to 
know the titles of any documents. In¬ 
stead he builds up a “title” from avail¬ 
able keywords; a “title” which gives him 
immediate access to all documents in 
the system likely to be of value. Not 
only can a search be conducted in a 
fraction of the time needed by the old¬ 
er methods, but there is far less chance 
of a vital document being overlooked be¬ 
cause of an obscure title. 

MICROCITE 

An extension of the Peek-A-Boo cards 
has been developed in what is termed 
the “Microcite” system. This uses a 
sheet of photographic film about 15 
inches square on which can be imprint¬ 
ed micro images of some 18,000 docu¬ 
ments in the form of either pages or 
abstracts. 

Peek-A-Boo cards are prepared to 
match this matrix so that, when stacked 
in register with it, the index holes in the 
cards make visible the micro images of 
the documents or abstracts. This image 
may be projected for immediate study 
and/or printed photographically for 
further study. (See R, TV and H., May, 
1962. Page 21.) 

The second part of the retrieval prob¬ 
lem, rapid access to selected documents, 
is being tackled in a number of ways 
and the use of punched cards and their 
sorting by machine is gaining rapid 
popularity. This method is capable of 
high speed sorting of index cards and 
also of adaptation in several novel 
directions. 

Readers of a previous article on 
punched cards and their application will 
remember that information on a 
punched card is registered by means 


of a small punch hole in a designat¬ 
ed position. When the card is fed 
through a sorting machine, brushes es¬ 
tablish an electrical contact through the 
punch hole and cause the mechanism to 
drop the card into a certain pigeon-hole 
in a container. Thus cards can be mech¬ 
anically sorted at enormous speeds. 

It does not need much imagination to 
realise how cards, punched according 
to keywords, can be rapidly sorted in 
such a machine. 

In addition to actual sorting of ap¬ 
propriate keyword cards, microfilm 
records of the actual document or ab¬ 
stract can be and are being attached to 
the cards. These can then be projected 
onto a screen when required. 

COMPUTERS 

The electronic computer is being 
brought into use for the storage of in¬ 
formation which can be used to trace 
any desired document in a library. The 
keywords and other relevant information 
are stored in the “memory” of the com¬ 
puter either on a magnetic drum, mag¬ 
netic tape or the various other devices 
used for this purpose. By feeding 
punched cards into the input of the com¬ 
puter, information is released by the 
memory which actuates another device 
to actually print the information on a 
sheet of paper. 

Perhaps the most advanced of all re¬ 
trieval systems is that now being de¬ 
veloped to final stages by I.B.M. and 
called the WALNUT system. This sys¬ 
tem somewhat staggers the imagination 
by its complexity and efficiency. 

The operation of WALNUT, accord¬ 
ing to I.B.M. in ASSD News of July, 
1961, is comparable to that of a library. 
A dynamic type of library serving users 
almost instantaneously with information. 
Its catalogue or index is a mag¬ 
netic field. Its shelves are bins, each 
automatically loaded with photographic 
images of documents that have been re¬ 
duced to about 1/1000th of their origin¬ 
al area. 

Documents go through two stages of 
size reduction when prepared for entry. 
First they are microfilmed. The 35mm 
microfilm is placed in an image con¬ 
verter which further optically reduces 
the image and transfers it to strips of 
film with 99 images to a strip. 

As an image is transferred from 
microfilm to film strip, control cards are 
automatically punched to record its 
location in the file. 

Since the original image never leaves 
the document file there is no possibility 
of misfiling or loss of documents. 

SEARCH ROUTINE 

The user starts his information search 
by writing keywords on a form. Punch¬ 
ed paper tape made from the form is 
placed in the machine and a magnetic 
index is searched electronically. A list 
of index entries corresponding to the 
documents found by the keywords is 
printed and returned to the user who 
checks his choices on the list. 

Next, a series of “aperture cards” con¬ 
taining an insert of blank photographic 
film, are prepared. From the searcher’s 
list, these are automatically punched to 
indicate the location of the wanted im¬ 
ages, plus the searcher’s identification. 

The unexposed “aperture cards” are 
inserted into the document file which 
reads the location from the punched 
holes and brings the film strip with the 
(Continued on Page 127) 


Radio , Television & Hobbies. Februarv. 1962 
















only Bied-smsHj 

ig our of k 


MS WflRtD 



ii 11111111111111111111111111111111111111 m 111111111111111111111111111111111111111111111111111111' 


| 1 


The most heavenly sound on 
earth • • . that’s Encel Stereo! 
However, there’s nothing up in the 
air about Encel prices • • . they’re 
completely DOWN TO EARTH. 
Look at these February specials 
... all components are brand new 
. . . Sales-Tax has been paid . . . 
there are NO HIDDEN EXTRAS. 
There’s a simple explanation for 
our price structure. Our turnover 
in hi-fi equipment is the great¬ 
est in Australia, and, naturally, 
we buy in bulk. We buy at low¬ 
er prices and we pass this SAV¬ 
ING on to you. There’s no better 
combination than the world’s best 
equipment at Australia’s LOWEST 
PRICES. Now, make your Feb¬ 
ruary selection and write straight 
away. 

sliiimmiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'^ luiiiiiiiiiiiiiiiiiiiiiiiiMtiiiiiiiiiiiiiiiiiimiitiiiiiiiiiiiiiiiiimiitiiiiiiiiitiiiiiiiiiii's 


£ 37 - 18-9 


Orpheus Silex turn¬ 
table. Neat Viscous 
| damped tone arm. 

Decca Deram car¬ 
tridge . § 

..iiiimminimiimiiiiiiiimmimmiHiiimimimimiuimiimmiiitmiH 


| 2 Orpheus Silex turntable. All 


Balance Tone Arm. 
DERAM cartridge .. 


Decca 


£43 


| ^ Labcraft 605 turntable. Ortofon 


SMG 212 tone arm. 
SPU-GT cartridge 


Ortofon 


£52 


=nimiiimiiiiiiiiiiiiiiiiiiiiiniiMiimiiiiiiiiiiimiimiiinmiiiiiiimniiiiiiiimiiii'= 

.MimiiiiiiiimimiiiiiiiiiiiiiiiiimiiiiiiiuiiimiiiimiiinimtmiiitMiiiiiiiiiiiiiiMi^ 


£ 17 - 19-0 


= A All Balance Tone Arm. 
§ ** Audio Empire mag- 

I nctic stereo diamond 

cartridge . 

f. ilium.. 


| J Ortofon SMG -212 Tone Arm^ 


Empire stereo mag¬ 
netic cartridge with 
diamond . 


Audio = 


F.iiiiiitiiiiiitiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitit.- 

•iiiiiiiiHiimiiiiiiiiiiiiiMiiiiiiiiitiimiiiiiiiiiiiiiiiiiimimiiiiiiiiiiiiiimiiiiiiiiiii'i 
All Balance E 


£ 19 - 10-0 
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Labcraft 605 turntable. 
Tone arm. Audio 
Empire magnetic 
stereo cart. w. dia¬ 
mond stylus . 


£ 34 - 10-0 


7 J. H. Pickup Arm. 
Audio Empire stereo 
magnetic cart, with 
diamond . 


£ 19 - 10-0 


£j|iiiiiiiimiiiiiiiimiiiiiiiiiiimimiiiiiiiimiiiiiiiiiiiMiiimiiiiiiiiiitiiitiiiiiiiiiit 7 

sliiiitiimiiitiiiiimiitiiiiiitiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimv: 


Nytone 3 watts per channel stereo amp. f 
Two Wharfedale or Richard Allen 8 in f 
speakers. Labcraft 
turntable with stereo 
diamond . 


I 8 


£46 


r.iiiiiimiitiiHiiiiiiiimiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiimuiimiiiiiuiiiiimiiiMiiiiiit 

dmmmimiiiimiiiimi.iiiiiiiiiiiiiimiiiiiimmimimimmiiiiiim.u 
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Sound Sales stereo amplifier. Orpheus f 


A.D.C. 1 Cartridge 
Two Wharfedale 
R.S.D.D. spenders 


£198 


£268 


..... 

! jn Mullard Stereo amplifier, 4 watts per | 
= ' J channel.' Labcraft 573 Turntable with | 
stereo diamond. Two Wharfedale or | 
E Richard Allen 8 in speakers. £55 s 

E (With lOin Wharfedale or C4Z3 5 

1 R.A. speakers .| 

.ti i u 11 u i n 11 m 11111 ii 1111111111 m 1111111111111111111 m i n i m 11111111 n 1111 m 11 m 111111111 . ~ 
U'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllV 

Pioneer 200 A, amplifier A.M./A.M. § 
F.M./S.W. tuners. Orpheus Silex turn- 5 
table. Ortofon SMG 212 Tone Arm. | 
| Audio Empire 108 cartridge (diamond), i 

Two Wharfedale lOin foam £120 = 

surround speakers .E 

?iiiiiiiiimiiiiiiimiii(iiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiii..~ 
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I 16 


-.iiiiimiimiiiiiiiiiiimimiimiiiiiiiiiiiiimiiiimmiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiir 

^iiiiiiiiiiiiiimiitiiimiiiiiiiiiiiiit. ii.. 

E -M Tandberg Model 6 Tape Recorder. = 
5 * * Orpheus Silex Turntable. Ortofon = 
Pickup. Two Pioneer E 

Coaxial Speaker systems in 

I imported ’cabinets. Pioneer 

Tuner-Amplifier Combina¬ 
tion . 

11111 II 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

.Miiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiimiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiij 

Mullard Stereo amplifier, 10 watts per | 
channel. Labcraft 573 with Decca = 

DERAM (diamond). Two Wharfedale = 
= or Richard Allen 8 in speakers. £ 68 . E 

(With lOin Wharfedale or R.A. E 
speakers £ 76 ). Labcraft 605 and ror E 
All Balance arm instead of 573 *>OJ | 

r iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir 
j’MIlllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllll^ 

= 17 Pioneer 200 A amplifier, complete with 

= • * A.M./A.M. F.M. S.W. tuners. Lab¬ 

craft 605 turntable. B. and O. Pickup 
and cartridge (diamond). Two Wharfe¬ 
dale lOin foam surround 
| spenders .. 

\iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu.' 


IIU in. 

£189 


£238 


£122 


r .tiiitiiiiiiiiiitiiiiiliiiiiitiiiiiiiiiiitiiiiiitiiitiiimtiiiiiiiiiiiiiiiimiiiiimiiiiiiimr; 

:iniiiiiiiiiiiiiiniiiiiiiiiiiiiiimiiiim»miiiumimiHiiiiiiiiiiiiiiiii , i ,,,, ii , i , imii'i 

9 LEAK stereo 20 amplifier with Point One | 
Stereo pre-amp. J.H. Tone^ Arm. = 
Shurc MB 3/5 cartridge. Lab¬ 
craft 605 turntable. Two 
Goodmans’ “ 300 ” speakers 
(The prc-atrtp is slightly shop-soiled — all = 
other components are BRAND NEW.) | 
miiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiniiiiiff 
• •ItllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllUIIIIIIU 

§ n Sound Sales stereo amplifier, as used | 
I I *- by the B.B.C. Orpheus Silex Turn- E 

I table. J.H. Pickup Arm. 

ADC -1 cartridge. Two 
Wharfedale Slimline speaker 
| systems, 

ftiiiiiimiiiiiiiiiiiiiiiiniiiimiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiii. n 
kiiiiiiiiiiiiiiiitiiiiitiiimitiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiiiHiiiiiii^ 
Pioneer 160 Stereo P.P. complete with 1 
A.M./A.M. S.W. tuners. Labcraft 605 • 
= turntable. All balance pickup with * 

Decca DERAM (diamond). Two S 
§ Wharfedale or Richard Allen 8 in s 

= speakers. £ 98 . 

(With lOin Wharfedale or R.A. « 
speakers, £ 106 .) £QC 3 

Labcraft 573 in place of 605 . | 

riiiiiiiiiiiiiiHiiiiiiiiimiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiHiiiiiiiniiiiiiHiiiiiiiiiiiiiiiiiiH 

.■luiiniiiiiimiiiiimmmmimimmmiiiimimimmiiiimmmmmimimmi’i 

1^0 Trio A.F. 40 amplifier, with A.M./A.M. | 
I * O tuners, etc. Labcraft 605 turntable, s 

B. and O. Pickup and cartridge (dia- | 

= mond). Two Wharfedale lOin £1 IQ I 

E foam surround speakers .... *• 1 * ^ | 

... 
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Choose your February Special and write straight away. We 
will freight anywhere in the South Pacific (or to Pakistan!) 
Care-packing means safe arrival ANYWHERE. Trade-ins? 
Of course! Send for our FREE Stereo brochure. 

Australia's Greatest Hi-Fi Centre 


354 BRIDGE ROAD, RICHMOND 
VICTORIA. JB2820 

Factory 47 Coppin St., Wholesalers 

Richmond 422883 tV Trade-Ins 
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PERFORMANCE 


RONALD JX PAYNE 


COST 


OSCILLOSCOPE 


415 

BY DARTRONIC 


£198 


(F.I.S. 

Melb.) 


Y: Single Beam DC to 15Mc/s at 100 MV/Cm p-p or DC to 2Mc/s at 10 MV/Cm p-p 
RISE TIME 23 NANOSECONDS 3% ACCURACY CALIBRATED ATTENUATORS 
Input impedence 1 MEGOHM & 20 pF. CALIBRATION SIGNAL 5V 20 Kc/s square wave accuracy 

1 1 % 

X: TIME BASE 200 NANOSECONDS/Cm to 1 SECOND/Cm in 21 CALIBRATED STEPS 5 X expansion 
X amplifier DC-2Mc/s at 300 MV/Cm p-p TRIG MODES DC. AC Slow, AC fast, auto, H.F. line, with 
polarity section & variable trigger level control 


GENERAL: 4'' flat face C.R.T. operating at 4 KV. ALL POWER SUPPLIES STABILISED. 


it, RONALD J. T. PAYNE m “»• 


385 Bridge Road, Richmond, Vic. 

Tel. 42 1416, Grams—Payneco-Melb. 


16 


Radio, Television & Hobbies, February, 7963 


































ADJUSTABLE ELECTRODES AID VALVE DESIGN 


A major problem facing valve design engineers is that each new valve 
design requires the production of many experimental models, each slightly 
modified, until the best arrangement has been found. The time and 
cost involved should be reduced considerably by the development of a 
new experimental valve having elements which are adjustable from out¬ 
side the envelope. 


By STERLING McNEES 


* 


A FLEXIBLE valve, that is, one in 
which distances between cathode, 
anode and grid element may be varied 
during operation, now enables an in¬ 
vestigator to change the position of all 
elements to determine optimum inter¬ 
element configuration. 

Formerly designers of grid-type valves 
have had to evolve designs with data 
gathered from crude electromechanical 
analogs, empirical formulation and 
hindsight. 

The movable-electrode analog for 
power grid-type valve design has been 
developed by Eimac’s Advanced Power 
Grid group. Elements represent the 
cathode with its internal heater, the 
anode, and the grids which are actually 
vertical sections of two adjacent grid 
wires of each grid. 

HIGH POWER 

Eimac’s present power-grid research 
is on the feasibility of half megawatt 
and one megawatt valves. While the 
analog could be used in the develop¬ 
ment of nearly any grid-type valve, it 
is being used to determine what direc¬ 
tion might be best taken toward half¬ 
megawatt and one-megawatt develop¬ 
ment. 

Elements are mounted on blocks, 
which are coupled by rods to adjustment 
knobs. Knobs are equipped with 
micrometer dials and, when turned 
counterclockwise, push against vacuum- 
tight diaphragms. This moves the blocks 
and the associated elements closer to 
the centre of the electron beam. When 
the knobs are rotated clockwise springs 
in the back push the elements back out 
of the beam. The two elements for 
each grid can be moved independently. 

Knobs can move the valve elements 
as little as one mil. After the ideal 
position has been determined for each 
element in a particular valve configura¬ 
tion, the elements can be moved to new 
positions representing manufacturing 
tolerances. The effect of these toler¬ 
ances is then measured. 

* Manager, Advanced Power Grid Lab¬ 
oratory, Eitel-McCulIough, Inc., San 
Carlos, California. 


Operating voltages are fed to the 
elements through insulators in the 
bottom of the chamber. 

In operation, the chamber surround¬ 
ing the analog is evacuated and voltage 
is applied to the heater to cause a 
chemical change in the cathode coating. 
Then voltage is applied to the other 
elements and the valve is pulse modu¬ 
lated. The duty cycle of the pulse 
modulation enables the investigators to 
operate the analog at higher power 
levels than it would tolerate in con¬ 
tinuous operation. Typical operating 
voltages are 10 Kv on the plate and 
3.5 Kv on the screen. Grid and anode 
currents are observed on an oscilloscope 
and photographed. 

Because the elements can be removed 
from the mounting blocks various 
shapes can be inserted and operated to 
establish their relative merits. 

The window in the top of the cham¬ 
ber enables the investigator to verify 
the position of the elements with a 
measuring microscope. Although 
micrometer dials are quite accurate they 
do not indicate element movement 
caused by thermal expansion. The win¬ 
dow also permits visual examination of 
the model in operation. 


Because electrons have a negative 
charge, they repel each other when 
tightly bunched. And bunching, or 
density modulation, is the operating 
principle of a grid-type valve. In other 
words, it’s possible to saturate the elec¬ 
tron beam and reach a point where 
additional modulation is not possible. 

A valve may be space-charge limited, 
or its performance can be seriously 
modified, before its cathode emission 
limit is reached, or before anode dissi¬ 
pation limits appear. A small modifi¬ 
cation of the valve’s internal structure 
can often overcome some of the effects 
of space charge; thus appears the im¬ 
portance of being able to move the 
valve elements while the valve is in 
operation. 

Use of the movable-electrode analog 
can reduce substantially the time and 
cost required for the design of large 
power valves. Previously several proto¬ 
types had to be built before the designer 
could find a close approximation to 
optimum element shape and position. 

Data for prototypes came from 
measurements of potential distribution 
in a larger-than-scale model submerged 
in water, from the behaviour of steel 
balls as they rolled over a contoured 
rubber diaphragm, or the distribution of 
voltage over resistance paper on which 
a drawing of the valve had been made 
with conducting ink. All these analogs 
were designed to determine electron 
flow, yet none of them could produce 
good information on the space-charge 
effect, which is so important in valve 
design. 

(“Electronics,”. 7/9/62.) 




A 


TINY TRANSISTOR MICROPHONE 

MICROPHONE so small that some prototypes had to be viewed under a 
magnifying glass has been announced by Raytheon. The new transducer 
effect by which it works was discovered by Dr William Rindner while studying 
surface defects on a transistor. He noted that scratching or tapping the transistor 
produced readings on a meter. With associate Roger Nelson, he embarked on 
a study that resulted in the new microphone. 

They devised a miniature cap, resembling a pygmy thumbtack, for a chip of 
transistor material. Pressure applied to the head of the tack is converted to 
electrical energy by the transistor. Varying the pressure on the point on the 
transistor, or constructing transistors with special shallow junctions, increased the 
sensitivity of the microphone. 

Since it is a transistor, the microphone amplifies as well as senses the 
vibrations transmitted through it, thereby falling in the class of amplifying 
transducers. 

The advantage of the new microphone is that it responds to a very wide 
frequency range—from 0.1 to 120,000 cycles. A laboratory model of a phono¬ 
graph pickup using the device produced sound quality comparable to, commercial 
models. Output of the pickup was high due to the transistor’s amplifying effect. 
Mass was fantastically lower than that of average pickups. 

Other applications, according to Raytheon, may be as sensitive weight and 
pressure measuring devices in seismology, strain gauges, accelerometers, fusing 
devices for acoustic mines, or in medical work. (Radio-Electronics, Dec., 1962.) 
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ADVANCE Q METER T2 

also measures inductance, capacity, power factor 



Q METER T2. 

Frequency 100 Kc/s to 100 Mc/s 
(6 ranges) 

Accuracy ± I % 


Main Capacitance Range 

Capacitor 40-550 pF 
Zf 4000-300 
ohms/Mc/s 
LF 2 600-50uH-Mc/s 2 

Q Range 10-100 40-400 
Power Supply 230/250 volts 
40/60 cycles. 


PRICE: £122/10/0 FOB SYDNEY 
Plus Tax. Slightly higher interstate 


STANDARD COILS LSI 

The intended range of Inductors LSI 
comprises twelve coils ranging from 
0.1 uH to 30 mH. They are wound on 
ceramic formers and are effectively 
mounted and screened in hermetic¬ 
ally sealed copper cans. Each Coil is 
individually calibrated and marked 
on the base. Standard coils are 
supplied in a polished wooden case 
(Illustrated). 

CHARACTERISTICS 

Inductance: Within ±2% or rbO.Ol 
uH. 

Calibration: (Whichever is the 

greater.) 

Finish: Grey Hammertone with 

plated base. 

Dimensions: Diameter 2^in. Length 
4fin overall. 



JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 


Also at MELBOURNE 
15 ABBOTSFORD STREET, 
NTH. MELBOURNE. 30-2491 


ADELAIDE: 

77 WRIGHT STREET. 
(LA 5117) 


NEWCASTLE: 

135 BEAUMONT STREET, 
HAMILTON (MA 4744) 











TELEMETRY 

ABOARD 


SYSTEM 

MARINER 


TECHNICAL REVIEW 


VENUS PROBE 


When Mariner II passed within 20,000 miles of the planet Venus last 
December, it transmitted engineering and scientific data back to 
earth over a record distance of 36 million miles. Using only 3 watts of 
RF power it used an unusual mulitplexer to transmit data from 50 en¬ 
gineering and six scientific experiments. 


F OR the first time, Jet Propulsion 
Laboratories are using a psk (phase- 
shift-keyed) system aboard one of its 
spacecraft'. Yielding the minimum error 
probability for a given signal-to-noise 
ratio, psk systems use correlation and 
matched-filter detection techniques and 
have approximately a 9-db advantage 
over worst-case frequency-shifted-carrier 
techniques. 

System used is basically a two-channel 
arrangement, with the data channel 
making use of psk techniques and the 
sync channel using a pseudonoise (pn) 
code generator. Outputs from both are 
mixed just before transmitter modula¬ 
tion. 

Coherent psk consists of biphase 
modulation of a carrier by the binary 
information and transmission of this 
signal to the receiver, where coherent 
phase detection is employed to recover 
the noisy data. Output of the phase 
detector is passed through a matched 
filter where the signal is integrated and 
the noise components averaged over the 
bit period to maximise the probability 
of making the correct decision on phase 
transmitted. 

Although the basic concept of psk 
modulation and detection is simple, the 
problem of obtaining the required syn¬ 
chronising signals at the receiver is 
somewhat complex. Two signals . are 
required for the psk detection process: 
the coherent reference for phase detect¬ 


ion, and the bit sync for timing of the 
matched-filter sampling and discharge. 

Theoretically, only phasing informa¬ 
tion is required to establish the proper 
relationships of the synchronising signals 
since all other characteristics, waveform 
and frequency, are known at the receiver. 
From a practical standpoint, phase in¬ 
formation must be transmitted to the re¬ 
ceiver and should be allotted a minimum 
of the total available transmitter power 
so as not to degrade the efficiency of the 
system. 

The synchronisation process used in 
the telemetry system has the unique com¬ 
bination of basic properties of phase- 
coherent, or phase-lock, loops and 
pseudorandom binary sequences, com¬ 
monly called pseudonoise sequences. 

In addition to bit synchronisation, 
word sync is also required. The tele¬ 
metry system word rate is the basic 
sampling rate in the system and the bit 
rate, therefore, is seven times the word 
rate since each data sample is quantised 
into a 7-bit binary word and transmitted 
serially over one subcarrier. 

The telemetry multiplexer is nothing 
more than a commutator or sampling 
switch with a primary deck and a 
number of subdecks. The primary deck 
is stepped at the data word rate, the 
second deck at one-tenth the word rate 
and the third deck at one-hundredth the 
rate of the primary deck. The choice as 
to which measurements are placed on 


each deck is a function of the sampling 
rate for each measurement. 

While both bit and word synchronisa¬ 
tion are available as a result of the 
demodulation process, there is nothing 
inherent in the multiplexing system to 
identify the source or address of each 
data sample received on the ground. 
For this reason, the relatively simple 
technique of inserting unique frame- 
identification words is used to identify 
the individual subdecks and, therefore, 
the source of the data samples, since 
they follow in a predetermined order. 

An overall description of the Mariner 
system and techniques was given at the 
1962 National Telemetering Conference 
by B. D. Martin and J. C. Springett, of 
Jet Propulsion Labs. 

(“Electronics,” 26/10/62.) 


Editorial Note: Since the above article 
was written, scientists have commenced 
decoding and analysing the data received 
from Mariner II. While much work re¬ 
mains to be done, and many months will 
elapse before the full story can be told, 
it does appear that the whole project 
has been highly successful in every phase, 
and must be regarded as a major scien¬ 
tific achievement. 

One fact concerning the planet Venus 
which has emerged from the data receiv¬ 
ed is that it appears not to have any 
magnetic field, such as we have on 
earth. This means, in turn, that there 
would be virtually no protection from 
radiation and little chance that there 
could be life on the planet, as we know 
it. The lack of a magnetic field appears 
to be due to the slow rate of rotation, 
approximately one earth month being 
required for the complete day and night 
cycle. 










































































































































Spare Tips lid; 
Spare Elements, 1/1 


IRON Press the control bar for instant heat l 

Birko Instant Heat Soldering Iron gives you controlled heat in an 
easy-to-handle iron. Sturdy construction and a full 12 months 
guarantee makes operation trouble free. All parts are long wear¬ 
ing—the stainless steel barrel is corrosion-resistant. And new 
elements and tips can be fitted in seconds. 

BIRKO INSTANT 
HEAT SOLDERING 

IRON — in the 

clear plastic re¬ 
usable pack! 


Press Bar Heat: There’s instant heat 
at fingertip touch. Easy control. 


Spare, easily replaced parts: Spare ele¬ 
ments and tips easily replaceable. 


Instant Heat Tip: Instant Heat Tip 
. . . stainless steel sheath con¬ 
struction. 


INSTANT HEAT PRESS BAR 
SOLDERING IRON 


BrrAlr* T a fn u .'c.‘A M A U~LL:~~ C~L - 7 0*0 


For Retailer Locations contact: 


Vic. JA6408 

S.A. LA4713 

Hobart B1843 


W.A. 21 2956 
N.S.W. 43 2273 


Qld. 5 4978 
Launceston 

B 1317 
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LARGE SCREEN, 

WIDE RANGE 



OSCILLOSCOPE 


Large screen oscilloscopes have many potential uses, such as classroom 
demonstrations, production line testing, readout devices for analog 
computers, multi-channel data display etc. It is not surprising, there¬ 
fore that engineers look longingly at the modern TV picture tube as a 
means of providing such displays. 


U nfortunately, a large-screen 
scope must be magnetically deflect¬ 
ed—the narrow deflection angle possible 
to electrostatic deflection limits it to 
smaller C-R tube sizes. But the induc¬ 
tance of a magnetic deflection yoke de¬ 
lays the rise time of an applied voltage 
and so will display faithfully only the 
lowest-frequency waves. Above about 
15 kc it becomes almost useless. Yet 
so valuable is the large screen that there 
has been since 1955 a small but steady 
market for magnetic scopes, to find limit¬ 
ed use in the lower frequencies. 

When requested to supply a 14-inch 
scope flat to 5 me, engineers of Inter¬ 
national Telephone and Telegraph’s Co.’s 
Industrial Products Div. (San Fernando, 
Calif.) found it necessary either to make 
magnetic deflection work at high fre¬ 
quencies or to devise an electrostatic- 
deflection system that would work* with 
a large tube. Magnetic deflection, they 
believed, was the practical answer, and 
they achieved a breakthrough by using 
a technique heretofore used only on the 
highest-frequency scopes—that of samp¬ 
ling. 

SAMPLING 

Sampling is sensing the waveform with 
components that are not frequency-sen¬ 
sitive. Diodes that respond in tenths of 
microseconds are used. A short gating 
impulse turns the diode on, and the in¬ 
stantaneous amplitude of the signal at 
that instant charges a storage capacitor 
through the diode. At the end of the 
gating impulse, the charge on the capaci¬ 
tor is proportional to the instantaneous 
amplitude of the signal. 

The gating circuit timing is controlled 
by the frequency being measured. One 
sample of each cycle of the signal wave 
is taken, each sample being a little later 
in the cycle than the preceding one. If 
a wave were to be sampled at 18 points, 
for example, an 18-mc signal, sampled 
once per cycle (Fig. la) could be dis¬ 
played on a scope sweeping at 500 kc 
(Fig. lb). Persistence of the screen 
phosphor and of human vision make 
the string of dots look like a continuous 
curve. 

Existing sampling scopes, while able 
to display extremely high-frequency 
waveforms, were limited to small C-R 
tubes. And because thev took only one 
sample of the wave per cycle, they could 
not be used for the low-frequency wave 
forms which had been considered the 
natural field of the large-screen scope. 
They just couldn’t plot a large enough 
number of points to represent the wave 
correctly. 

The ITT breakthrough that made full¬ 
screen magnetic deflection possible both 
at 5 me and at frequencies going right 
down to zero was to make the sampling 
process entirely independent of the wave 
being sampled. 

Jladia. Television & Hobbies. February, 


The operation can be understood from 
Fig. 2, a simplified block diagram. Cir¬ 
cuitry for the horizontal (x) and vertical 
(y) inputs is identical, to give the scope 
greater flexibility. Each input consists 
of the driver stage which converts the 
input voltage signal to a current suf¬ 
ficient to charge the storage capacitor. 
The output from the current driver is 
fed to the sampling gate, which is nor¬ 
mally an open circuit. 



Fig. 7. (a) How the ordinary sampl¬ 
ing scope samples a high frequency 
waveform, (b) Waveform la repro¬ 
duced at a much lower frequency . 

When the sampling pulse generator 
is activated (once every 20 micro¬ 
seconds) the sampling gate connects the 
.input current driver to the storage 
capacitor (Cx and Cy in the diagram). 
The storage capacitor now assumes a 
charge proportional to the value of the 
incoming signal and follows its varia¬ 
tions so long as the gate remains open. 
When the gate closes, the instantaneous 
charge on the storage capacitor is trap¬ 


ped and remains static until the next 
time the gate opens. This static charge 
is presented to the deflection amplifier, 
and a current proportional to the stored 
value is generated through the yoke, 
causing consequent deflection. 

This sampling method is the secret 
of the low-frequency response. Even 
the lowest-frequency waves are sampled 
a large enough number of times to 
display them accurately on the C-R tube 
screen. 

Yet the inductance of the yoke is still 
there, after the signal has passed the 
deflection amplifiers, to delay the rise 
of deflection voltage and to distort the 
waveform on the screen. To solve this 
problem, the C-R tube beam is norm¬ 
ally gated off. The deflection amplifier 
drives through the yoke a current pro¬ 
portional to the sample stored on the 
storage capacitor. The delay multi¬ 
vibrator and unblanking pulse genera¬ 
tor keep the' tube below cutoff till the 
current in the yokes has had time to 
stabilise against the opposition of the 
yoke inductance. 

Then the tube is turned on very briefly 
and a point of light plotted on the face 
of the scope. The vertical and horizon¬ 
tal position of this spot are directly pro¬ 
portional to the charge samples on the 
two storage capacitors. 

On a single high-frequency cycle, there 
may be only 1 or 2 sampling points, 
which certainly would not give an indi¬ 
cation of the wave shape. But on the 
next high-frequency cycle there are 1 
or 2 more sampling points, that are not 
the same as those on the first cycle. 
These points all add up and because of 
the persistence of the CRT phosphor 
and the human eye, the entire wave is 
seen on the scope screen. The inte¬ 
grated display is, of course, presented 
at a much lower frequency than the 
signal being sampled. 

(“Radio-Electronics,” Nov., 62.) 
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Fig. 2. Simplified block diagram of the input circuits to the large screen, 
wide range oscilloscope. Both x and y inputs are identical, in the interest 

of versatility. 
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Milliard stereo “ten-ten” 

WITH PRINTED CIRCUIT BOARDS 




PRINTED CIRCUIT BOARD 


Milliard 

STEREO “TEN-TEN” 

High quality reproduction is achieved in 

this amplifier with a complement of two 

6GW8/ECL86 valves and one low-noise 

AF pentode type EF86 in each channel , 

with a 5A R4 / GZ34 rectifier common to both 

channels. The power output is 

10W per channel and the performance is 

comparable to that of the Mullard 

High Quality 10 W Amplifier 

{the well-known Mullard “Five-Ten”). 


gSJHHEj 




MULLARD-AUSTRALIA PTY. LTD., 

35-43 CLARENCE STREET, SYDNEY, 29 2006 and 
123-129 VICTORIA PARADE, COLLINGWOOD, N,5. VIC. 41 6644 

Associated with MULLARD LIMITED, LONDON 


The Mullard leaflet, Mullard Stereo "Ten-Ten", is available on 
receipt of this coupon, together with a stamped, self-addressed, 
foolscap envelope, from 

Mullard-Australia Pty. Ltd. G.P.O. Box 2118, Sydney, N.S.W. 
Mullard-Australia Pty. Ltd. G.P.O. Box 97, Collingwood, Vic. 

and from Mullard distributors throughout the Commonwealth. 

NAME.. 

ADDRESS. 
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Low-power X-Ray 

A NEW, simple and low-cost 50 kV X-ray unit has been intro- 
^ duced, specially designed for the examination of low-density 
materials such as plastics, graphite, biological specimens, welds 
in aluminium, etc., and of corrosion in aircraft parts. 

It makes use of X-ray tubes with 1mm beryllium windows 
and can be used for radiography down to 10 kilovolts and even 
lower with appropriate techniques. 

The control unit has voltage and milliamp meters and con¬ 
trols, a timer, door interlock connections and warning lights. It 
is adjustable from 0 to 50 kilovolts, at which level maximum out¬ 
put is 20 milliamps. 

[Watson and Sons (Electro-Medical) Ltd., Industrial Division, 
East Lane, North Wembley, Middlesex, England.] 


Liquid Control 

East German firm has patented a device for recording and 
controlling the level of water in a steam boiler or tank. 

It consists of two electrodes located one above the other 
and works in such a way that different types of electric current 
flow through external circuits as the water rises. Below a certain 
minimum level, which can be preselected, no current flows, 
but as the water rises it closes first one circuit and then another. 

The current can be used to control inlet and outlet valves. 
The device can be used to control the level of any liquid that 
will conduct electricity. 

[Veb Dampferzeuger, Hertz-Strasse, Berlin-Wilheleruh, East 
Germany.] 


Air Filter 

A N American air filter element which changes colour to show 
when it needs replacement is now available for compressed 
air circuits. 

As the filter absorbs oil from the air flow, its colour 
gradually changes from white to red. When the filter is deep red 
it is time to change. The filter will handle up to 100 cubic feet 
of air per minute at average pressures and 800 cubic feet a minute 
at 100 lbs per square inch. 

[Deltech Engineering Inc., 1226 Largue Road, New Castle, 
Delaware, U.S.A.] 


Under-water Concrete 

£JONCRETE and mortar can be placed under water without 
segregation by the use of a newly patented additive, which 
bonds the mixes strongly enough to resist the scouring action 
of quickly-flowing rivers or tides. 

Mortar, to which 20 per cent of the compound is added, 
will not dissolve in water and gives a 93 per cent volume of solids 
in proportion to total volume compared with 60 per cent in 
the case of ordinary mortar. In addition, cohesion is such that 
“ropes” of mortar can be formed. 

Concrete incorporating the materials is more fluid and 
easier to place. It also has negligible shrinkage. 

[C.T. (London) Limited, 27 Ashley Place, Westminster, 
London, S.W.l, England.] 


"Blown" Aluminium Cans 


A LUMINIUM cans for foods and aerosol products are blown 
^ like glass bottles in a new American process. 


A hollow die is lowered into melted aluminium and gas 
is pumped under pressure into the bottom of the crucible. As 
is rises, it forces a bubble of molten metal into the die. When 
it cools, the die is opened and the finished can drops out. 

The developer of the system claims the machinery is simpler, 
that the seamless containers are better for pressurised dispensers 
and that the tins require less metal than conventional ones 
made from tinplate. 

Machinery for blowing the containers is stated to cost 
between 50,000 dollars and 100,000 dollars, compared to as 
much as 1.5 million dollars for a conventional can-making line. 
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“Blown” cans use less metal than sheet ones because there is no 
doubling of metal for the seams. 

[Ilikon Corporation, Natick Industrial Centre, Natick, Mas¬ 
sachusetts, U.S.A.] 

Class Fibre Posts 

PRODUCTION of fencing posts made of glass fibre reinforced 
plastics has begun in Norway. The weight of the posts 
is 25 per cent that of similar posts made from metal. They 
are very strong and need no maintenance. 

[Mr Jan Danielsen, A/S Danplast, Solheims tverrgt 6, 
Bergen, Norway.] 

"Living Doll" 

DOLL which gives long recitations, sings or lectures her young 
owner on manners is a distinct possibility in American 
homes this Christmas. 

The talkative doll owes her abilities to a tiny, battery- 
powered wireless receiver and loudspeaker in her abdominal 
cavity. What she says or sings is broadcast from a diminutive 
broadcasting set 10 to 12 feet away. This transmitter includes 
a gramophone. Special records prepared by a firm of children’s 
book publishers furnish the repertoire. 

[“Sarandae,” Westinghouse Electric Corporation, 3 Gateway 
Center, Pittsburgh, Pennsylvania, U.S.A.] 


Claimed to be proof against atomic radiation, this 
spherical shelter was exhibited recently in Hamburg, 
Germany . Measuring I Oft in diameter, it is designed to 
be buried underground and can withstand up to 15 times 
normal atmospheric pressure , It can shelter a maximum 
of twelve people and takes about 6 weeks to construct , 
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WIRELESS 


MICROPHONE SYSTEM 



“Mikroport” is a small portable microphone system using an f-m radio-link in place or 
connecting cables between the microphone and its associated amplifier. 

The absence of yards of harassing microphone cable and the high-qualitv audio signals 
produced by the “MikroporL’ make it ideally suitable for entertainments, stage and studio 
productions. Without microphone cables greater freedom is obtained in lecture-halls, schools 
or open-air functions. 

In industrial premises there is no need for long microphone cable when the “Mikroport*’ 
is used for relaying instructions or messages. 
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At sporting fixtures the announcer is free to move quickly from one vantage point to 
another when he has a small cableless “Mikroport.” Not being hampered by the length of 
microphone cable is especially useful to an announcer at car or boat races. 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. Phone: 2 0233 

Adelaide: Newton McLaren Ltd., and AW A Offices in all the other States. 
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SCIENTIFIC NEWS — cont. 


Magnetic Bearing 

A MAGNETIC bearing which eliminates the problem of fric- 
tion by floating a rotating shaft in a magnetic field with no 
physical contact to produce wear or heat has been devised. 

The device uses permanent magnets, requiring no external 
power sources or controls, in two concentric rings so placed that 
they repel one another. The smaller ring will centre itself 
inside the larger one and remain in that position as long as it 
is held in the same plane as the larger one. 

This is accomplished by mounting the inner ring on a shaft 
which is abutted at both ends, the larger ring being held in 
place by the framework of the assembly. 

The air gap maintained between the two rings by the mag¬ 
netic force prevents friction when the shaft is turned. 

[Armour Research Foundation of Illinois Institute of Tech¬ 
nology, 35 West 33rd Street, Chicago 16, Illinois, U.S.A.] 



co»po« a nIA 


The Arnold Magnetics Corporation (America) have 
recently announced this model COB decade capacitor, 
featuring direct digital readout of the value. Range is 
from 0 to .9999mfd. in steps of lOOmmfd. Accuracy 
is to 1 % and frequency range 30cps to 200Kc. The 
size , 4x5x3 inches. (Available through Sylvan 

Ginsbury Ltd., N.Y., or their Australian agents Jacoby 
Mitchell and Co. Pty. Ltd.) 


Insect Traps 

A N insect trap for the protection of fruit trees is now being 
sold in France under the name Gobexor. 

Made of transparent plastic material, it is cylindrical in 
shape and has a funnel inserted in the top. It is hung from a 
branch by means of a wire and has a circular plastic plate to 
protect it from the rain. 

The trap is filled one-third full of water and a quantity of 
fluid called Gobexil poured in through the funnel, some of the 
latter adhering to the sides to attract the insects. The fluid 
is claimed to attract all kinds of iasects—but not bees—and 
cause them to enter the trap and drown. 

[Mousset Freres, 7 Boulevard Voltaire, Paris lOe, France.] 


Improved Envelope 

AN Italian designer has applied the well-known method of 
inserting a thread in wrappers, to facilitate opening, to 
ordinary envelopes. Postal authorities have hitherto objected 
to this because they maintain that any projections could get 
caught up in sorting or stamping machines. 

Simple and cheap to make, the envelope has a plastic thread 
stuck inside along the flap fold. A tail projects beyond the edge 
and is folded back on the outside to about the middle of the 
flap. 

[Gentilino Conti, 4 Via Corradini, Este, Italy.] 

Solderless Connections 

A PORTABLE, battery operated hand tool is available for 
making solderless connections at considerably lower price 
han previous mains or compressed-air-operated designs. 

It has a 2.5-volt nickel-cadmium battery which provides 
mough power to make 4,000 conections before recharging. The 
mattery incorporates its own transformer and diode for charging, 
/et weighs only 9oz. 

Fields of application include electronic equipment assembly 
md repair work. 

[Gardner-Denver Company, Quincy, Illinois, U.S.A.] 
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Fire Cuts Rock 

^/ITH one machine technicians in Kazakhstan report that they 
have cut the hardest granite using a jet flame with a 
temperature of some 3,000 degrees Centigrade. 

The machine is said already to have been tested successfully 
in industry. Now an automatic mobile stone-cutting machine is 
being designed. It will cut granite cubes with a smooth surface 
out of the rock without the need of any further processing. The 
machine will also be able to cut paving stones. 

[Soviet Information Service, 3 Rosary Gardens, London, 
S.W.7, England.] 

Prevents Scale 

AN interesting way of preventing sea water from scaling up 
* metal surfaces when it is used as a cooling medium is 
reported from France. 

The company responsible says that the incoming water 
should be divided into two more or less equal streams and that 
each of these should be passed through one or other of two 
electrolytic cells. 

In one cell the anode is made of iron and in the other of 
carbon. In both, the scale-forming constituents are separated 
off and made harmless. 

After treatment the streams are mixed together again so 
that the whole becomes slightly acid and so that some of the 
chemicals from one can combine with those in the other. The 
water may then be used immediately or stored until required. 

[Cie. de Construction de Gros Materiel Electro Mecanique, 
37 rue de Rocher, Paris, France.] 



This new microminiature transformer for use in lunar 
probe vehicles and a space environment has been 
developed by Hughes Aircraft Company. It can be used 
either as a pulse or broad-band audio transformer and 
can be substituted for existing transformers with con¬ 
siderable reduction in weight and volume. 


Paper Records 

Q.RAMOPHONE discs made from paper are being offered in 
the United States. The manufacturer says that they can be 
played up to 800 times without losing quality and that they will 
not slip on the turntable. 

Suggested uses are catalogues, mailed advertising and to 
give instructions on the operation of new machinery. 

[Goodway Printing Company, 4030 Chestnut Street, Phila¬ 
delphia, Pennsylvania, U.S.A.] 

Less Smoke, Ash 

NEWLY-DEVELOPED incinerator introduced in New York 
is said to reduce sharply the amount of smoke and ash 
entering the atmosphere. The incinerator maintains a tempera¬ 
ture of 1,500 degrees F in its combustion chamber, burning 
away many solids which ordinary incinerators release into the 
air. A new type of trap for fly ash and soot has been incorpor¬ 
ated. 

[Department of Air Pollution Control, 15 Park Row, New 
York, N.Y., U.S.A.] 
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WITH 

TAUT BAND SUSPENSION 



The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as 
an OPTIONAL ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Move- 
ments. No jewels, no pivots, no springs, no hysteresis, no friction. The 
complete solution to shock and vibration problems. Extreme sensitivity from 10 micro¬ 
amps F.S.D. — The ultimate of Consistent Reliability . 


Illustrating THREE VERSIONS OF MODEL 536 (5^ Square Pattern) 



STANDARD 
5" Scale 


QUADRANT 
6" Scale 


CONCENTRIC 
9" Scale 


PATON ELECTRICAL MAKE THE COMPLETE RANGE 

—OVER 40 CASE SIZES. From 2" to 10". In Square, Round 
(Flush or Projection), Edgewise, Sector, etc. Moving Iron, 
Moving Coil, Dynamometer and Thermal—Synchroscopes, 
Frequency (Reed and Dyna), Watts, Power Factor, etc. 

MULTIMETERS Series 32 (32 Ranges) 

Model M32, 1,000 Ohms/V, Pivoted Movement £14 17 6 
„ „ „ „ Taut Band .... £16 7 6 

Model MX32, 20,000 Ohms/V, Pivoted Movement £23 10 0 
„ „ „ „ Taut Band .... £25 0 0 

Model MXL32, 40,000 Ohms/V, Taut Band, only £29 5 0 
OVERLOAD METER PROTECTION fitted to all multimeters. 
Write for TERMS. PRICES PLUS TAX. 

SERVICE: Paton Instruments are AUSTRALIAN MADE and 
backed by FACTORY SERVICE. 



NOW The PATON 
Clip-on Multi-Range 
AMMETER 

with TAUT BAND 
SUSPENSION 

Ranges: 0/10, 30, —100, 

—300, —1,000 amps. Ac. 

Price: £29/10/. 



PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 

Esfablished over 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY —71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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SCIENTIFIC NEWS 
—cont. 

Soil Erosidn 

V NETHERLANDS concern has de- 
^ veloped an organic polymer that may 
find wide use in area where soil erosion 
is a problem. The polymer can be sprayed 
on to the soil in the form of a liquid, but 
once settled, it quickly forms a thin, protec¬ 
tive crust which cannot be blown away 
by the wind or dissolved by rain. 

Seeds planted before spraying are held 
firmly in position so that they can take 
root and their subsequent growth is not 
impeded, it is claimed. 

[W. A. Scholten’s Chemische Fabriken 
N.V., 21 W.A. Scholtenweg, Foxhol, Gron¬ 
ingen, Holland.] 

Roofing Felt 

\yATERPROOF material developed by a 
Spanish company is claimed to be an 
improvement on roofing felt and to be suit¬ 
able also for placing between bricks as a 
clamp course. 

It consists of a sheet of plastic materia] 
coated on both sides with pitch, the latter 
having been treated so that it will withstand 
temperatures up to 80 degrees Centigrade 
and yet will not become too brittle when 
frozen. 

Since the inner layer of plastic is itself 
waterproof the pitch appears to be only 
necessary to provide protection against 
abrasion and to act as a bonding agent 
for either metal or masonry. 

[Comercial e Industrial Quimica.de Bar¬ 
celona S.A., 325 Avenida Generalisimo 

Franco, Barcelona, Spain.] 

Throw-away Lamps 

A BICYCLE lamp so cheap that it can 
be thrown away once the battery has 
been exhausted has been placed on the 
market. The battery is encased in a high- 
density polyethylene moulding, the casing 
being slotted to fit over a lamp bracket 
on the cycle frame. It has a threaded 
metal rim at the top of the battery over 
which the bulb assembly is screwed and 
which provides the earth contact. 

The bulb assembly is made of a translu¬ 
cent grade of the same plastic material, the 
bulb being contained inside a cone-shape 
lens which protects it and diffuses the light 
through 18.0 degrees. The lamp cannot cor¬ 
rode and is rattle-free while being extremely 
sturdy in construction. 

[A/S Nefa, Blankavej 32, Valby, Copen¬ 
hagen, Denmark.] 


New Resins 

A WHOLE new family of polyester 
resins for reinforcement with glass 
fibre has been developed by a Dutch manu¬ 
facturer for special uses for which the 
known standard resins are not suitable. 

Some have been developed for maximum 
*ater resistance for boats, others for high 
-igidity for building applications, some for 
esistance to fuel oil and chemicals, still 
others for pressure resistance in aircraft. 
Special ones have maximum light trans- 
nission. There are self-extinguishing poly¬ 
esters for use where combustibility is a 
tazard. Pigment pastes for the resins are 
dso available. 

[F. W. Berk and Co., Berk House, 8 
Baker Street, London, W.l, England.] 


Improved Lubricant 

pROM Germany comes news of a lubri¬ 
cating oil that is claimed to be especi- 
lly suitable for use at high temperatures. 
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It is made from an organic'polymer that 
contains silicen (two organic radicals to 
every atom of silicon), but it also contains 
constituents that do not weaken or become 
excessively fluid under pressure. Careful 
combination of these two compounds is said 
to produce an oil that is markedly different 
from those tried previously. 

[Wacker-Chemie G.m.b.H., 22 Prinzre- 

gententsr, Munich 22, Germany.] 


Pleats Fabrics 

APPARATUS for the quick and efficient 
pleating or re-pleating of fabrics has 
been developed in East Africa. 

It comprises a number of metal bars 
and a bench support for the material. The 
bars move continuously towards and away 
from each other, alternately, gripping and 
releasing the material as they do so. Each 
bar is perforated and connected to both a 
vacuum and steam supply so that the mate¬ 
rial is successively subjected to steam and 
air to set the pleats. 

By a simple adjustment of the apparatus 


W 



Painless , and capable of inocula¬ 
tions at the rate of 300 an hour , 
this Multidose Hypospray Jet Injector 
uses no hypodermic needle . Instead , 
the vaccine is ejected at a sufficient¬ 
ly high pressure to achieve direct 
subcutaneous injection . 

a wide range of different forms of pleat 
can be obtained and, it is claimed, the 
machine does not stretch the material, thus 
avoiding uneven hemlines to dresses and 
skirts. 

[Gemot Bueckardt, P.O. Box 18014, 
Nairobi, Kenya.] 

New Hearing Device 

NEW hearing device, made by the 
Ardente Company, was one of the 
British products reported recently in the 
B.B.C.’s “New Ideas” program. 

Only 38 milimetres in length the 
“Premiere Hearing Corrector” has a 
flesh coloured casing and is worn un¬ 
obtrusively behind the ear. 

“One of the greatest advantages,” 
reported Michael Jacobson, “is that it 
incoporates the new thermistor device, 
which gives automatic temperature control 
from zero to forty degrees Centigrade. 
Apart from the variations of tem¬ 
perature caused by body heat, it can cope 
with the difficulties of people living in 
tropical countries or in regions which suffer 
extremely cold winters. 
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CANNON 

morpho PLUGS 

A NEW DEVELOPMENT FOR 
INDUSTRIAL AND MANY 
MILITARY APPLICATIONS 

The unique hermaphrodite-modular design of 
Cannon’s new MORPHO lightweight plugs 
provides unusual flexibility and versatility! 
Especially intended to meet commercial 
applications such as computers, business 
machines, and communication equipment in¬ 
expensively and with complete reliability — 
these unusual plugs are equally well suited 
for many military requirements. The MORPHO 
line features hermaphrodite crimp type con¬ 
tacts and hermaphrodite modular insulators 
which fit both plug and receptacle. Currently 
available in 12, 24, and 36 contacts . . . 
allows numerous alternate insert positions. 
For further information write to RTH.21. 


CANNON PLUGS (AUST.) PTY. LTD. 

58 CLUDEN STREET, 

East Brighton, VICTORIA. 

Factories at Los Angeles, 

Santa Ana, Salem, Toronto, 

London, Melbourne, Paris and Tokyo. 



Since 1915 


Qaacmaa 
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A UNIVERSAL 
BATTERY 
CHARGER 


Here is the description of a simple battery 
charger which offers some unique features. 
Ideally suited to the home garage or small 
business, it needs no adjustment for batteries 
of different voltages, is immune to short circuit 
overloads, and will not charge a battery in the 
reverse direction. 


A NYONE who has ever been caught 
with a flat battery in a car knows 
only too well how inconvenient this can 
be. It is true that this happens less 
frequently than at one time, due to the 
many improvements in modern car elec¬ 
trical systems, but it is equally true that 
it is usually more serious nowadays, 
since the average modern car cannot be 
cranked. 

And batteries still go flat in spite of 
the better generator and control sys¬ 
tems. Lights or appliances may inad¬ 
vertently be left on, extreme winter tem¬ 
peratures may place an undue load on 
the starter, or a combination of short 
runs, use of headlights and, perhaps a 
battery that has seen better days, may 
easily add up to a situation where the 
load is more than the battery can supply. 

USEFUL ITEM 

For this reason many motorists still 
like to keep a charger in their garage, 
either to get their car back on the road 
when the worst happens or, better still, 
to prevent it from happening when the 
likelihood can be foreseen. 

It is not surprising, therefore, that 
requests for battery charger circuits are 
among the “regulars” in our mail, and 
every few years—as the back issues run 
out—we have to start thinking about de¬ 
scribing a new model. Our last charger 
was described in September, 1956, and 
with stocks of this issue down to the 
last dozen or so, we decided it was time 
to present a new description. 

Having made that decision, we next 
had to consider whether this would be 
merely a re-run of the old design, or 
whether new components and ideas jus¬ 
tified a new or modified design. 

In particular, we had to consider 
whether silicon rectifiers could be used 
in place of the older selenium or copper 
oxide types, (Not that there is much 
doubt as to what our readers want. Al¬ 
most every request for a charger carries 
the rider, “preferably with silicon recti¬ 
fiers.”) 

As a matter of fact, we first consid¬ 
ered silicon rectifiers in this role about 
two years ago, but shelved the idea after 
we had investigated their properties 
more closely. There was no doubt that 
they looked attractive in many ways; 


small size, high efficiency, better cur¬ 
rent ratings, etc., but this was not the 
full story. 

When we first approached the manu¬ 
facturers of these devices for suggestions 
as to possible types and manner of use, 
they strongly advised against their use 
in this role. The silicon rectifier, they 
pointed out, is not nearly as tolerant 
of short-term overloads as the selenium 
or copper oxide types. 

The latter will stand quite heavy over¬ 
loads for brief periods, being sensitive 
mainly to the temperature rise resulting 
from the overload. Provided it is not 
prolonged, and the heat can be radiated 
no damage will be done. A typical 
example is accidental shorting together 
of the two battery clips after they are 
removed from the battery, a situation 
which the older types will take in their 
stride. 

Not so the silicon types. Before one 
can say “oops!” — or a fuse can blow 
—the damage is done, and one is poorer 
by the price of a couple of rectifiers. We 
understand that some chargers using 


these rectifiers were marketed commer¬ 
cially, but the customer reaction was not 
the happiest. 

In these circumstances we could see 
little point in presenting a new design 
if, in an attempt to improve its ef¬ 
ficiency, we sacrificed reliability. And 
there, for the time, the matter rested. 

More recently, however, our attention 
was drawn to a circuit suggested by the 
Mullard organisation for use with their 
type BYZ13 silicon rectifier. It appear¬ 
ed to offer some unique features which, 
while not achieved without some minor 
disadvantages, were still very attractive 
and likely to have considerable appeal. 

The main advantage of the circuit is 
that it comes about as near to being 
foolproof as is likely to be achieved 
with a simple domestic charger. No 
adjustment is necessary to accommodate 
batteries of any voltage from two to 12, 
nor will the charger be damaged if the 
leads are accidentally short circuited. 
Even reversed connection will cause no 
more inconvenience than a blown fuse. 


The picture at 
the head of this 
article shows the 
completed charg¬ 
er housed in a 
simple home-made 
case. At right is 
an inside view 
showing the resist¬ 
ance lamps, trans¬ 
former, and heat 
sink behind the 
transformer. One 
of the two diodes 
may be seen on 
the heat sink. 
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which thus protects both battery and 
charger. 

Such an arrangement has much to 
recommend it. You can lend it to a 
neighbour without worrying whether he 
—or one of his small fry—will switch it 
to the 12-volt position on a six-volt bat¬ 
tery, or connect it the wrong way round, 
or leave it running with shorted clips, 
with embarrassment for all concerned. 

SAFE 

Alternatively, where it is used com¬ 
mercially, it may safely be left in the 
hands of an unskilled employee without 
the fear that a careless connection will 
ruin not only the charger but possibly 
a customer’s battery. 

How is all this achieved? 

Reference to the circuit will show that, 
as far as the secondary portion is con¬ 
cerned. it is a straightforward full-wave 
system using a centre tapped winding and 
two half-wave rectifiers. The secret of 
the system’s behaviour lies in the design 
of the transformer and the use of a re¬ 
sistor in the primary circuit. 

In any power supply circuit where it 
is desired to limit the maximum current, 
or make it behave in a manner approach¬ 
ing a constant current supply, it is neces¬ 
sary to make the resistance of the supply 
high relative to the resistance of the 
load into which it will work. 

This resistance may be introduced in 
a variety of ways, but the scheme used 
in this circuit has a number of advant¬ 
ages. It uses a pair of 100 watt, 240 
volt lamps, parallel connected, as a re¬ 
sistor in series with the transformer prim¬ 
ary. The latter is designed to operate at 
approximately 150 volts, the remaining 
voltage appearing across the lamps. 

There are several advantages in using 
lamps in this role. The main one, from 
an electrical point of view, is the fact 
that the resistance of conventional fila¬ 
ment lamps varies considerably with tem¬ 
perature, being least when the lamp is 
cold and greatest when it is hot. 

This adds to the protective action of 
the circuit since any increase in current 
through the lamps will increase their 
temperature, and their resistance, thereby 
tending to cancel the increased current 
flow. 

MORE CONVENIENT 

Lamps are also physically more con¬ 
venient than most other types of resistor, 
particularly where a lot of dissipation is 
involved. They are cheap, compact, and 
will operate at a high temperature with 
no risk of damage to themselves. All 
that is needed is to see that other tempe¬ 
rature sensitive components are kept 
reasonably clear. 

Apart from the safety features, the 
charger performs as well or better thai 
most comparable types. The charging 
rate varies somewhat with the condition^ 
of the battery, tending to taper off as the 
battery approaches full charge, but over 
most of the charge will be about 3.5 
amps for a 12-volt battery and 5 amps 
for a 6-volt type. This is better than 
many previous circuits, where the charg¬ 
ing rate was constant for all voltages 
and the lower voltage battery of equal 
watt-hour capacity took longer to charge. 

As might be expected, there is a price; 
to pay for all these features. The charger 
is not as efficient as more conventional 
types, due to the power which must be 
wasted in the primary series resistor 
(lamps) and which may be equal to or 
greater than the power actually delivered 
to the battery. i 
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The circuit uses few components and is extremely simple. Note the con¬ 
nections to the diodesi in relation to the heat sink and the distinctive 
terminals used for anode and cathode. 


This is a disadvantage, but it is more 
academic than practical. Even assuming 
that a battery takes 24 hours to charge, 
the cost of power as normally purchased 
would still be reckoned in pence only, 
and is hardly likely to cause any finan¬ 
cial worries. 

The charging rates quoted will be suit¬ 
able for most batteries, but may be too 
high in certain special cases involving 
very small types, where a maximum 
charging rate of half to one amp may 
be all that is permitted. Although a 
somewhat specialised requirement, it 
appears to be perfectly practical to con¬ 
trol the rate by the selection of suitable 
lamp combinations. 

1 As a guide, a 100 watt and 60 watt 
lamp together will give about half the 
charging rate of the normal 2 x 100 
watt arrangement, while a 100 plus 40 
combination will approximately halve 
this again. However, combinations in¬ 
volving smaller lamps than this result in 
a very rapid drop in the charging rate. 
It must be assumed that, where special 
charging rates are required, a meter will 
be available to check the final result. 

Coming now to the actual compon¬ 
ents used, the silicon rectifier around 
which this circuit was designed (Mullard 
type, BYZ13), is rated at 6 amps maxi¬ 
mum average forward current and 200 
volts peak inverse (P.I.V.). 

If desiring to use a rectifier of an- 

PARTS LIST™ 



Power transformer (see text) 

2 Silicon power diodes (see text) 

1 Fuse, special quick blow type (see 
text) 

1 Fuse holder. 

2 Incandescent lamps 100 watty 
250 volt. 

2 Batten holders. 

1 3-terminal insulated connector,’ 
strip. 

2 25A battery clips, (polarised) 

2 Lengths of heavy-duty battery^ 

lead. 

1 Length of 3-core, flex. 

1 3-pin power plug. 

Aluminium for heat sink, 6in x 6lin| 
x 16 gauge. 

Timber for case, screws small and| 
large. 

Handle, expanded aluminium. 
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other make, one having an equal or 
higher current rating should be select¬ 
ed. With regard to the P.I.V., 200 volts 
may be rather liberal and a rating of 
100 is probably adequate. 

The nearest recommended equivalent 
to the BYZ13 in the R.C.A. range would 
be the IN1202-A, which is a 12 amp, 
200 P.I.V. type. A second one which 
should suit and be somewhat cheaper is 
the IN1200-A, also a 12 amp type, but 
having a P.I.V. of 100. 

SPECIAL TRANSFORMER * 

The power transformer is obviously 
a special. As mentioned earlier, the 
primary winding is designed for 150 
volts, working in series with current 
limiting resistors. This makes the design 
of the transformer quite complex. 

Because the primary current is limit¬ 
ed, a secondary current greater than 
this can only be obtained if the secon¬ 
dary turns are less than the primary 
turns. Thus, as the secondary turns are 
reduced the available current increases 
but, naturally, the voltage falls. Since 
it must not fall lower than that neces¬ 
sary to charge the battery, there is an 
optimum turns ratio which gives the 
maximum charge rate for a particular 
battery voltage. 

Since the charger is designed for use 
with a range of battery voltages some 
compromise is necessary. However, this 
is not serious and, if the design is opti¬ 
mised for the popular 12 volt battery, it 
will function with only slightly reduced 
efficiency with a six-volt battery. 

Another feature of the transformer is 
the use of an air gap, which is quite 
critical if the transformer is to func¬ 
tion correctly. 

For these reasons the design of the 
transformer is a good deal more criti¬ 
cal than may be apparent superficially. 
Correct behaviour cannot be expected 
unless the correct type is used and any 
attempt to improvise from disposal or 
junk-box components will almost cer¬ 
tainly lead to failure. Transformers hav¬ 
ing the correct specifications are avail¬ 
able from a number of local manufac¬ 
turers. 

Among those approved by the Mul¬ 
lard organisation are the Ferguson 
PF1788, National D8395, and A. & R. 
PT2215. 
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Mr. TV SERVICEMAN! 

There is more to receiving an extra 
channel than fitting extra biscuits 




BE WISE . • . keep all the answers on hand 

HIGH AND LOW BAND 
ADJACENT CHANNEL 
SUPPRESSORS 




Block interference at antenna in¬ 
put to receiver, two high Q cir¬ 
cuits independently adjustable for 
frequency and attenuation. Also 
useful for eliminating local inter¬ 
ference such as taxi radio, DCA, 
VHF transmission and harmonics 
of other channels. 

Ferris type No. HCS 20 Hi s h Ba " d f overs 

100-225 Mc/s 300 
ohm in and out. 

Ferris type No. LCS 20 Low Band covers 

40-110 Mc/s 300 
ohm in and out. 

9 

Ferris type No. HCS 20B as L ab . ove but 75 

Aun °hm ,n and 

AND 300 ohm out. 

LCS 20B 


•A 


CHANNEL MASTER 


CHANNEL MASTER CHANNEL ATTENUATOR 


S A 


Limits signal from strong low band channels eliminates "herringbone" 
and "smear" effects caused by overloading. Frequency and level inde¬ 
pendently adjustable. Channels 2 and 3 only. 

Channel Master Type No. 6103 



TELECOMPONENTS ADJACENT CHANNEL SOUND AND VIDEO TRAPS 

Lacking in many Australian receivers fit at IF input to- reduce "herring¬ 
bone" effect (Adjacent Channel Sound) and "windscreen wiper" effect 
(Adjacent Channel Video). 


AVAILABLE FROM - 

FERRIS BROS. PTY. LTD. 

SYDNEY: XF 022I. MELBOURNE: 42-3141. BRISBANE: 56-0102. 
NEWCASTLE: 61-5071. WOLLONGONG: B 1922. CANBERRA: 
J 1569. ORANGE: 5010. TOWNSVILLE: 3444. ROCKHAMP¬ 
TON: 4041. 


Telecomponents Part No. 6160 (1 pair) 


Interstate Distributors 

S.A.: Woollard & Crabbe Ltd., 51-4713. W.A.: Tedco Pty. 
Ltd., 28-4921. TASMANIA: W. & G. Genders Pty. Ltd., 
Launceston, Devonport, Hobart and Burnie. NEW ZEALAND: 
Channel Master (N.Z.) Limited, Auckland, 60-766. 
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The fuse used to protect the charger 
in the event of reversed connections to 
the battery, is also a special item. Be¬ 
cause of the speed with which solid state 
devices can be damaged when overload¬ 
ed, fuses to protect them need to work 
fast, and come under the broad heading 
of “quick blow” types. 

SPECIAL FUSE 

The particular unit recommended for 
this circuit is the English Electric type 
Z590112. It is manufactured locally 
and is available from the English Elec¬ 
tric Company or their distributors. It is 
similar, physically, to the conventional 
automotive type fuse and is rated at 5 
amps. 

However, in no circumstances 
should a conventional automotive 
type fuse be substituted, simply be¬ 
cause it looks the same and carries 
the same current rating. While satis¬ 
factory in the job they are designed 
to do, such fuses are worse than 
useless in this application. They 
provide virtually no protection and 
merely create a false sense of 
security. 

The remaining parts are less critical. 
The fuse holder is a simple open type, 
which simplifies fuse changing, although 
other types may be used if available. 
A pair of battery clips offers about the 
simplest means of connection to the bat¬ 
tery and a pair of 25 amp type, suitably 
polarised, will be suitable. 

Connections between the power cable 
and transformer are best made by 
means of moulded terminal blocks of 
the type in which the metal connectors 
and screws are fully recessed, thus 
eliminating any risk of accidental con¬ 
tact with five conductors. The lamps and 
baton holders are of the standard domes¬ 
tic variety. 

In the interest of economy, we chose 
to build the unit in a simple wooden 
case, enclosed on two sides with ex¬ 
panded aluminium to provide ample 
ventilation. The general arrangement is 
shown clearly in the accompanying pic¬ 
tures. 

The baseboard and sides are made 
from half-inch thick plywood, although 
3in material probably could be used. 
The base measures 6in x 71in and each 
side 7iin x 7in, with rounded corners 
as shown. The strip across the top is 
from Iin ply. The sides match the longer 
dimension of the base. 


this line Hin either side of centre and 
a couple of iin holes along the mount¬ 
ing edge. Blackboard paint or any flat 
black paint can be used to blacken the 
plate, but avoid painting where the rec¬ 
tifiers are to mount. An appropriate area 
can be temporarily masked with adhesive 
tape. 

The body of the rectifier is elec¬ 
trically connected to the cathode and 
is therefore bolted to the heat sink to 
obtain optimum thermal conductivity. 

To make sure of good thermal con¬ 
duction at the mounting the surfaces may 
be given a moderate coating of silicon 
grease but this is not essential. The 
grease is a good heat conductor and 
helps fill in small surface imperfections 
which may hamper thermal transmission. 

The heat sink thus becomes the posi¬ 
tive output connection and a 3/16in 
solder lug, first soldered to the positive 
battery lead, can be mounted under the 
rectifier nuts. Alternatively, connection 
can be made by drilling another iin 
hole in an appropriate corner of the heat 
sink and the lug attached with a iin nut 
and bolt. 

CONSTRUCTION 

The actual construction calls for little 
comment and the photographs illustrate 
most of the salient points. As shown, 
the power transformer is mounted cen¬ 
trally on the base, with the batten holders 
and heat sink on opposite sides. 

Prior to mounting the transformer 
secure a solder lug under one of the 
lamination clamping nuts to permit con¬ 
nection to the main earth as a safety 
precaution. Direct the primary and 
secondary leads out the appropriate sides 
and secure the transformer using iin No. 
6 wood screws. The lamp holders may 
be mounted with Iin No. 6 screws. 

Wiring is simple and not in the least 
critical. However, when soldering the 
connections to the rectifiers use a pair of 
pliers as a heat sink to prevent ex¬ 
cessive heat causing damage. 

The 240 volt active, neutral and earth 
wires terminate on a 3-terminal insulated 
connector strip which is attached to the 
side near the point of entry of the 3- 
core mains lead. 

The leads to the battery are two 
separate heavy duty wires coloured red 
for positive and blue for negative. Al¬ 
ternatively 3-core power flex of the same 
type as used for the AC mains lead can 
be used. The black and green wires 


are joined at both ends to form the nega¬ 
tive lead and the remaining red wire 
serves as the positive lead. 

Both battery and mains lead should be 
clamped to the side of the case with 
a strip of aluminium and wood screws 
in order to prevent accidental strain or 
twist being placed on the connections. 

On completion of the wiring the case 
can be assembled using Hin No. 8 wood 
screws along the sides and top. Raised 
head screws and cup washers were used 
on the prototype. 

When using the charger, make doubly 
sure that the battery leads are connected 
to the appropriate battery terminals, that 
is, positive to positive and negative to 
negative. But providing that the cor¬ 
rect type (quick blow) fuse is used 
the worst that should happen is 
that this will blow if an error is made. 
Otherwise, the only istructions are: Con¬ 
nect it to the battery and switch it on. 
the charger will look after everything 
else. 

RADIO FOR 
AMATEURS 

STOTT’S College provides an 
excellent and inexpensive Corres¬ 
pondence Course, especially pre¬ 
pared for the amateur radio en¬ 
thusiast, covering theory and 
practical procedures in the con¬ 
struction and operation of mod¬ 
ern radio receivers. 

Individual instruction is given by 
a highly-qualified radio engineer. 


Mail the coupon lor full particulars. 



159 Flinders Lane. Melbourne; 149 C'astle- 
rcagh Street. Sydney; 290 Adelaide Street, 
Brisbane; 21 Grenfell Street, Adelaide; 

22 Howard Street, Pert*; 

CUT HERE AND POST mmmmrny 

TO STOTT’S: Please send me. free and with- ? 
out obligation, full particulars of your J 
Course in Radio for Amateurs. 

My Name . | 

Address . J 

. Age . (RH263) j 


VENTILATION 

One side, as shown in the photograph, 
is drilled to take the fuse holder and 
the mains and battery cables. The other 
side may be drilled with a pattern of 
holes to assist ventilation, although this 
is not critical. From 10 to 15 half-inch 
diameter holes would be a typical 
arrangement. 

The expanded aluminium cover is 
made in two pieces which slip under 
the handle strip and are held in place 
with small countersunk head wood 
screws. We used Iin No. 2 brass counter¬ 
sunk, although longer ones could be used 
if they happen to be available. 

The heat sink specified for the recti¬ 
fiers is a vertically mounted 6in x 6in 
sheet of 16 gauge blackened aluminium 
with the rectifiers mounted on a centre 
line 3in apart. In addition to this over¬ 
all size we allowed an extra iin of 
material which, when folded, forms a 
mounting bracket. 

The centre line along which the rec¬ 
tifiers mount can be either vertical or 
horizontal. Drill two 3-16in holes along 
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MO BETTER ARM AT TWICE THE PRICE 


Combines ail desirable features in a PROFESSIONAL 
arm of attractive appearance. Miniature ball bearings, 
calibrated stylus pressure, true static balance, takes 
all cartridges. 


Leaflets and full information from all Trade Houses or from sole 
Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, CAMBERWELL, VIC. Tel. 82-1256 
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06 Belmore Rd., Riverwood, N.S.W. 
Tel: 53-8758, 53-0644 (5 lines) 

Telegrams. "RAQUIP" Sydney. 


3-inch 

Oscilloscope- 
Model TVR-C3 is 
an AC operated 
small and handy 
oscilloscope for 
TV, Radio and 
Industrial use. 
Complete with in¬ 
struction manual 
and graticule. 


Longscale-^- 
Square Switchboard, 4 
and 6 in. 250-deg. 
movement, A.C. and 

D.C. 


Recording Instruments —- 
For all switchboard instrument 
facilities. Small and large models 
embracing voltmeters, ammeters, 
wattmeters, etc. Wide range of 
chart speeds. Portable rack or 
panel mounting. Manufactured by 
Trub; Tauber & Co., Switzerland. 


INSTRUMENTS 
PTY. LTD. 


by 

IIHIVERSITY 
GRAHAM 


INDUSTRIAL MULTIMETER 
Model MET is self-contained. Size: 
8 x 6 x 3 in. Ranges: 0/10/50/ 
250/1,000 volts, both AC and DC. 
0/.25/1 ,/2.5/10/25 / 100 Amperes, 
both AC and DC. 0/500 and 
0/50,000 ohms. Leather carrying 
case available £3. plus tax extra. 
Price £36/10/- plus tax. 


REPRESENTATIVES— QLD.: Keith Percy and Comuany Pty. Ltd.. Box 1478 V. G.P.O., BRISBANE « S.A.: George Procter, 29 Claridge House, 52 Gawler Place, 
ADELAIDE © TAS.: W. P. Martin and Company, 188 Collins Street, HOBART and 134 Cambridge Street, LAUNCESTON © W.A.: Atkins (W.A.) Limited, 894 
Hay Street, PERTH. 
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MERCURY CELLS 


More power, longer life from smaller 


(though more expensive) primary cells 



A group of typical mercury cells currently being marketed by Mallory batteries 
(Australasia) Pty. Ltd. Used tor instrumentation, radios, medical, photo¬ 
graphic and other portable electronic equipment, cells like these are planned 
for Australian manufacture. 


T HE trend toward miniaturisation has 
been guided to a large extent by the 
various “break-throughs” in component 
technology during the past decade. The 
advent of printed circuits and transistors, 
for example, enabled many types of 
equipment to be re-designed in a much 
smaller form. Hearing aids and port¬ 
able radio sets to mention but two. are 
nowadays only a fraction of the size and 
weight of their “wire and valve” pre¬ 
decessors. 

Miniature components are obviously 
needed to back up the possibilities 
offered by these new developments, one 

*By J. 1. Daltonso 

of the most important items required 
for “portable” equipment being a mini¬ 
ature power source. 

The primary cell, which is expend¬ 
able and which can be readily replaced 
at the end of its life, provides a very 
useful source of power. However, the 
various applications demanding minia¬ 
ture cells also require that they be com¬ 
pletely reliable with as long a life as 
possible. 

Reliability is a feature common to all 
modern cells, but “long life” necessitates 
new types as well as new designs, for 
merely to reduce the size of the norm¬ 
ally used cells by clever design techniques will not give the 
lengths of life required. 

To appreciate the latest primary cell types and design 
techniques — which in themselves amount to a scientific 
break-through — it is necessary to consider the formation 
of the basic cell, and some of the design problems originally 
encountered. 

THE “SIMPLE” CELL. If two dissimilar metals, widely 
separated in the electrochemical series, are immersed in an 
“electrolyte” (generally an acid, an alkali or a metal salt), 
the more electropositive of the metal plates reacts chemically 
with the electrolyte. Positive ions are displaced from the 
plate, so that it becomes negatively charged. The positive 
ions, in seeking to discharge themselves, move to the other 
plate which is lower in the electrochemical series, and so 
give it a positive charge. 

THE ELECTROCHEMICAL SERIES 

Most electropositive: Potassium, Sodium, Magnesium, 
Aluminium, Manganese, Zinc, Cadmium, Iron, Nickel, 
Hydrogen, Copper, Mercury, Silver, Platinum. 

* Tech. Director of Engineering Mallory Battery Company. 



Least electropositive: Carbon. 

Because of the charges on the plates, there is a poten¬ 
tial difference between them of approximately 1.5V—the 
actual value depends on the materials used for the plates 
and not on their physical size. If the plates are connected 
by an external conducting path, the potential difference 
between them causes a current to flow through the path, 
from the negatively charged plate to the positively charged 
plate. 

During current flow, the positive ions moving in the 
electrolyte are neutralised on reaching the positively charged 
plate, by “absorbing” one of the “incoming” electrons. Thus 
a neutralised “film” soon forms around the positive plate. 

This film has two serious effects. First, by being elec¬ 
trically “neutral,” it lowers the charge on the plate by 
reducing the attraction for positive ions in the electrolyte, 
resulting in a reduction in the potential difference beween 
the two plates. Secondly, the film reduces the area available 
to receive the ions, and hence increases the internal resist¬ 
ance of the cell—so reducing the current flow. 



Figure 1: Conventional modern "dry" cells of the Lee - 
lanche type. Above is the cylindrical cell commonly 
used for torches , etc; on the left is the layer-built con¬ 
struction, favoured for higher voltage batteries involving 
several cells in series . 
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"ANNUAL" 

FEBRUARY 


Commencing Monday, February 11th 
to Monday, February 18th— 

Yes, “Bargain Day” starts on Monday 11th and for 
7 days after that we’re turning our LOWER GROUND 
FLOOR completely into a “Sale” Shop! Check our 
listing, we’ve something you’ll need for sure! 


SPEAKERS 


Well-known brands, various sizes, etc. 
. . . superseded and current models— 
these stocks must be cleared and at 
ridiculously low prices! 


CABINET KITS 


AMPLIFIERS 


All types of cabinet Kits including Speaker 
Enclosures and Equipment Enclosures . . . 
these all must go, to make way for new stocks 
so we’ve marked the prices WAY DOWN! 


Only a few amplifiers available—but what a 
saving . . sorry we can’t mention the prices as 
they vary. Famous brand names too! 


TAPE DECKS 


AMPLIFIER KITS 


MAGRATH February Sale Special! . . . 
“MONAURAL” Tape Decks . . . fully wired 
and tested, these are ready to be fitted into 
your unit. Fabulous Savings on these too! 


These are a popular “BRAND NAME” Ampli¬ 
fier Kit . . . and if you buy now you’ll save 
quite a few pounds! The price will return to 
its original price after the Sale. 


TURNTABLES 


TEST EQUIPMENT KITS 


Many models and types, these are mostly 
current models (pounds below the normal 
price) but there are a few superseded models 
too! 


There are many different kits that must go— 
including kits for Multimeters and other allied 
Testing Equipment, etc. Various prices, all 
marked down for clearance! 


COMPONENTS 


We’re clearing hundreds of components . . . 
so here’s your chance to snap up all the bits 
and pieces that you’ve been wanting. Among 
the components going at silly prices are Power 
and Output Transformers, Mic. Connectors, 
Condensers, etc. 


REMEMBER , . . this is a genuine Sale and we're conducting it from 
our Lower Ground Floor Showroom . . . Feb. 11th to 18th inclusive. 


J. H. MAGRATH & CO. R T Y. LTD 

208 IT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB373 
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A barrier around the plate of a cell thus reduces the 
available power, and a cell so affected is said to be polar¬ 
ised. 

Naturally the cell will provide a current for only as 
long as its component parts are active. The chemical 
reaction between the most electropositive metal and the 
electrolyte continues when a current is not being drawn 
from the cell, the degree of reaction depending on the nature 
and impurity of the metal, and the temperature conditions. 
This reaction is known as local action, and reduces the shelf- 
life of the cell. 

The usable life of the cell is determined by the current 
that can be drawn from it before the voltage drops to a low 
value, and is therefore related to the type and quantity of 
the materials used, and the temperature conditions. The 
greater the current drawn, the shorter the life. The com¬ 
bination of current and hours of service gives the capacity 
of a cell, and is quoted in milliampere hours (mA-H). Oddly 
enough, very light current loads can be quite onerous for 
a cell. 

In any cell design — and especially in miniature cells 
— polarisation and local action must be reduced to the 
absolute minimum if the cell is to have a satisfactory and 
efficient life. 

The basic cell described is only a “simple” cell: its usable 


Figure 2 (right): Physically and chemically, 
mercury cells differ markedly from the 
familiar Leclanche type. Note also that 
the outer case is normally positive ♦ 



Figure 3: These curves, depicting rate of 
deterioration for typical cells under two 
conditions of temperature, show the 
superiority of the mercury type . 


life (which terminates when the e.m.f. drops to an end point 
of approximately 0.9V) is very brief. 

To increase the usable life, it is necessary to have some 
form of “depolarisation,” that is, a means of removing the 
choking neutral film around the positive plate. A depolariser 
reacts with the neutralised ions to form a “passive” compon¬ 
ent, and a cell incorporating a depolariser and whose life is 
related purely to the materials used is known as a “primary.” 
A “secondary” cell is one in which the electrochemical re¬ 
action can be re-activated by passing a “charging” current 
through the cell. 

The development of a cell and its design for commercial 
suitability is often a lengthy process. The initial e.m.f. is 
determined once the three major components — the two 
plates and the electrolyte — have been selected. The capacity 
of a cell is related to the physical size and the chemical 
nature of its component parts. For miniaturisation, the cell 
elements must be selected to give as much electrical energy 
from the chemical reaction as possible, otherwise the life of 
the cell will be unacceptably short. But even when the 
elements have been selected, the cell must be carefully de¬ 
signed to achieve the maximum results and the optimum 
efficiency. 

Commerical cells need also to satisfy demands other 
than capacity: they must be robust, they must be as free from 
chemical leakage as possible, and they should not be affected 
by external conditions such as humidity and temperature. 

THE LECLANCHE CELL. (Zinc-Manganese Dioxide- 
Carbon). One of the first cells to find a practical use was 
the Leclanche, which forms the basis for the majority of 
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CONNECTING CAP 
(NEGATIVE) 


ZINC 


POTASSIUM 

HYDROXIDE 


BASIC RUBEN-MALLORY MERCURY FLAT CELL 
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(NEGATIVE) 
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CYLINDRICAL ’ 
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POSITIVE 



MERCURIC 

OXIDE 


POTASSIUM 

HYDROXIDE 

ELECTROLYTE 


— INSULATOR 
BASIC RUBEN-MALLORY MERCURY CYLINDRICAL CELL 


today’s torch-bell batteries, etc. This type of cell does not 
lend itself to miniaturisation — a reduction in size severely 
limits the capacity. Layer or “flat” type Leclanche cells are 
stacked to give higher e.m.f.’s, but the mA-H capacity of 
such batteries (combinations of cells) is no more than for one 
of the individual layers: nevertheless they have many applica¬ 
tions where a high voltage is required. Parallel connecting 



Figure 4: Under continuous discharge, "penlight" 
Leclanche cells show a shorter life and less stable volt¬ 
age than comparable mercury cells, even when the latter 
are more heavily loaded. (Temperature 21 degrees C.) 



Figure 5; Cell C.M.Fs for various light loads, over a 
wide temperature range. 
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The only 
Miniature 
Soldering Iron 
with Six-second 
Heating. A 


MOST DELICATE 


Employing the time-tested and exclu¬ 
sive patented features of the univer¬ 
sally accepted larger SCOPE iron 
MINISCOPE MSI provides six-second 
heat and as the heat is generated at 
the tip it is ideal for delicate work in 
a maze of wiring and will perform the 
functions of irons rated to 35 watts. 
The MINISCOPE is suitable for opera¬ 
tion on any voltage from 2.5 volts to 
6.3 volts A.C. or D.C. MINISCOPE 
is fully guaranteed only when used 
with the specially designed Standard 
National Scope Transformer. 

The switching lever facilitates your 
control of the iron and may be 
operated by the thumb or forefinger 
yet MINISCOPE weighs only 2!/ 2 °zs. 




EVEN THE 


* Switch lever is spring steel, plastic coated. * New handle—now even stronger. 





SCOPE Standard Soldering 
Iron — 55 /- retail 


Vibroscope etching 
tool retails for 35 /- 


USE ONLY a 

genuine NATIONAL 
Transformer — 
55 /- retail 


SCOPE De Luxe in 
re-usable pouch pack 
— 59/6 retail 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER —- AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents.- AUSTRALASIAN ENGINEERING 

WM. J. McLELLAN & CO. PTY. LTD. Victoria .- EQUIPMENT CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 202 Bell Street, Preston. 44-0491 

QUEENSLAND: K. H. DORE & SONS, . TASMANIA: W. P. MARTIN PTY. LTD.. .NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 

505-507 Boundary Street. Brisbane. 188 Collins Street Hobart. >42-46 Cable Street, Wellington, C.3. 

SOUTH AUSTRALIA; B. L. ANDREW & CO. LTD., j WESTERN AUSTRALIA: I. W. HOLMAN & CO.. H. W. CLARKE (N.Z.) LIMITED. 

102 Gilles Street. Adelaide. 249 James Street, Perth. 10 Teed St.. Newmarket. Auckland. S.E.l. 
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the layer blocks will, of course, increase the capacity, but 
the size is increased also. 

Modern developments of the Leclanche cell are shown, 
in simplified form, in fig. 1. To reduce the possibilities of 
leakage, the electrolyte is in a paste form (hence the term 
“dry cell”). In many of the round cells produced, a further 
precaution is taken by fitting the zinc case into a steel 
jacket, and leaving an air space above the electrolyte to 
“eliminate” the need for a vent. 

Apart from the reduction in capacity with a reduction 
in size (which is common with all types of cell), Leclanche 
cells suffer from other disadvantages which make them un¬ 
suitable for miniaturisation considerations: they are affected 
by variations in temperature outside a limited range, and they 
cannot be efficiently used for continuous loads. 

The depolariser, manganese dioxide, reacts with the 
neutralised hydrogen formed round the carbon rod to pro¬ 
duce water. (Ionised hydrogen is formed during the reaction 
between the zinc electrode and the ammonium chloride elec¬ 
trolyte.) Unfortunately, the hydrogen film forms faster dur¬ 
ing use than can be dissipated by the depolariser. Continuous 
use therefore results in a fairly rapid reduction of e.m.f. 

PREFERS INTERMITTENT USE 

The depolariser continues to operate when the cell is 
disconnected from the external circuit, so that ideal applica¬ 
tions for Leclanche cells are those which require intermittent 
use — especially where a “heavy” duty current is drawn. 

The local action occuring in Leclanche cells depends 
to a large extent on temperature conditions. In high tem¬ 
peratures the shelf-life is severely reduced. The local action 
is reduced by making the electrolyte in paste form, but the 
chemical materials used in Leclanche cells are not highly 
stable. 

The shelf-life of a typical Leclanche cell is shown in fig. 
3 for two different storage temperatures. 

ALKALINE CELLS. A modified version of the 
Leclanche, utilising an alkaline electrolyte instead of the 
acidic ammonium chloride, gives a better high rate perform¬ 
ance, and can be more readily manufactured in smaller sizes. 

The smaller sizes are generally for low current drain 
applications only, although an “inside out” construction (i.e. 
with the positive plate connected to the outer case) has been 
designed, with potassium hydroxide a# the electrolyte for 
higher current drains. 

The energy/volume ratio of alkaline-manganese cells is 
higher than the acidic Leclanche cell and they have a longer 
shelf life. They may well eventually replace the Leclanche 
for general commercial use but, at present, are slightly more 
costly to produce. 

MERCURY CELLS: During the last war, considerable 
research work was undertaken to obtain a cell which had a 
higher capacity than the Leclanche and which could be 
stored and used over a wider range of temperatures. 

An electrochemical system using zinc and mercurv 
plates was devised by Dr Samuel Ruben, and it is this cell 
which, developed over later years, has proved to be a maior 
contribution to miniaturisation — in fact, the smallest cell 
ever manufactured for commercial use is of the mercurv 
type. 

Mercury cells have a very high energy/volume ratio: 
two Faradays are liberated for each gram-mole of electrode 
material activated. One gramme of mercuric oxide ard 
0.302 grammes of zinc produce a capacity of approximately 
250mA-H — something like six to seven times the capacity 
of the materials used in Leclanche cells! 

SELF DEPOLARISING 

The cell uses a form of “self-depolarisation,” a tech¬ 
nique shown by Daniell in his wet cell, and used in the 
laboratory Weston Cadmium standard cell. In self-de¬ 
polarising cells, the neutralised ions are arranged to be of 
the same basic metal as the positive plate. In this manner 
the film or deposit does not affect the “flow” of positive 
ions, nor does it lower the internal conductivity during oper¬ 
ation: it merely builds up the positive plate. 

The basic mercury cell is shown in fig. 2. Perhaps the 
first noticeable design change is the “inside out” construction. 
The negative electrode is formed by zinc, either as a foil o r 
as a pressed powder, while the positive electrode is formed 
by mercury, liberated during operation from the mercuric 
oxide which also acts as the “depolariser.” In practice a 
small percentage of micronised graphite is added to th* 
mercuric oxide to improve its physical characteristics and 
to reduce the internal resistance of the cell. The electrolyte 
is a concentrated aqueous solution of potassium hydroxide 
and zinc oxide. Mercury cells have a high stability which is 
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CYLINDRICAL STRUCTURE 


FLAT PELLET STRUCTURE 


POTASSIUM HYDROXIDE 
ELECTROLYTE CONTAINED IN 
ABSORBENT 


AMALGAMATED ZINC 
ANODE PELLET 


NICKEL PLATED STEEL 
OUTER TOP 


ELECTROLYTE 

ABSORBENT 

MATERIAL 


Figure 6, a and b shows two types of mechanical as¬ 
sembly employed by Mallory for mercury cells . 


attributable to the saturation of the electrolyte with potas¬ 
sium zincate, formed by the reaction beween the zinc oxide 
and potassium hydroxide. This inhibits attack of the caustic 
solution on the zinc electrode, i.e., the possibility of hydrogen 
evolution during storage or normal discharge is limited. 

When the cell is connected to an external circuit, zinc 
ions enter the electrolyte to displace positive ions of hydro¬ 
gen. which in turn move to the mercuric oxide. Here posi¬ 
tive ions of mercury are displaced, the hydrogen combining 
with the oxygen to form water. The displaced positive mer¬ 
cury ions take up the incoming electrons and are neutralised; 
polarisation does not occur since mercury is itself the elec¬ 
trode material. 

Typical storage and discharge characteristics for mer¬ 
cury cells are shown in figs. 3 and 4. These curves, natur¬ 
ally relate to cells of a specific size; the performance of a 
similarly sized Leclanche cell is indicated for comparison. 

The discharge characteristic of the mercury cell (fig. 4) 
is remarkable in two respects: its longevity and its e.m.f. 
stability. The longevity is the result of the exceptional 
energy/volume ratio of the materials used. A cell of 2.4 
in. by 1.2in. diameter has been commercially constructed to 
have a capacity of 14,000mA-H and a rated current drain of 
250mA. It can be reasonably concluded that the miniatur¬ 
isation of a mercury cell would give favourable and useful 
results. The smallest cell ever produced, measuring only 
0.135 in. by 0.305 in. diameter and weighing 0.02 oz., has a 
capacity of 36mA-H and a rated current drain of 2mA. 
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NOTICE—MEW ADDRESS 
308 PHt Sf. NOW OPEN 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY. Also at 760 George St., and 6 Royal Arcade. 


"MINI-COM" 
Intercom System 

Suitable for Office, Home, 
Nursery or Factory. 

All Transistor, operates at 
low cost on 9v Battery. 
Both units are attractive in 
appearance and measure 
2±in x 4in and are similar 

to a small transistor Radio. 

Supplied complete with wiring and battery. £6/19/6 


RIFLE SCOPE 4 x 33 

Telescopic Sight, Super Power Model. Approximate 
length: 12in. Adjustable reticule free of Parallax at 100 

yards. p r j ce £13/10/- including Soles Tax 

Rifle Scope 4 x 15. Standard Model, Length approx, llin. 
Price £5/15/0. 


FONE-AMP operates 
with amazing simplicity 


Place the phone on the stand 
and FONE-AMP picks up 
and amplifies incoming 
voice. A small Transistor amplifier steps up incoming 
signal and the speaker reproduces the 'incoming voice. 
The Mike picks up your voice without re- ^ 

moving the Phone handset .. £12/19/6 

Transistor Hearing Aid 

FIRST PHONE MODEL FH-2 
This Hearing Aid is an ultra¬ 
modern unit. It incorporates the 
following oustanding features: 
Ample power and clear tone. 
Compact, smaller than a packet 
of cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Con¬ 
trols. 

Battery used: UM3 or 915 Eveready. 
Packed in a Presentation Case. 

New Model £15/15/- 


Replacement Battery only Sh. 1/3. 
Postage Sh. 5/ extra. 


All Transistor Intercom 

Specifications: 3 Transistors, 1 Thermistor. 
Output Power: 200mW, 

Speaker: 3Viin. 

Battery: Standard 9 Volts. 

Simple installation and suitable for use in 
Offices, Factories, Hotels, Restaurants, Resi¬ 
dences. or wherever conversation is required 
between two locations. 

Price £9/17/6 

Including Sales Tax. 

"TflllirA" 


SPARE ACCESSORIES: 
BATTERY PRICES: Penlitc 1/ 
each. 216 or 006P. 
STANDARD TAPE: 100ft reel 
7/6. CReel only, 5/.) 


TINICO" Model MP41 

The World’s Smallest Press 
Button Pocket Size 
“TAPE RECORDER” 
Superior Finish—Mechanically 
Excellent. 

One Speed—Fast Rewind. 

Dimensions: 6V4” x 2W’ x Itt”. 

Weight: 14oz. 

Batteries: 2 Standard Penlite for 
Motor 1-9 Volts 216 for Am¬ 
plifier. 

Tape: Standard size 1*4” spool. 

Recording time: 12 minutes. 

L.P. Tape: 30 minutes. 

Erasing system: Magnetic. 

Frequency response: 500-1200 
c/s within 6 db. 

Operation: Can be operated with¬ 
out being removed from 
pocket. 

Earphone and Microphone com¬ 
bined for easy operation. 
Operates on earphone only. No 
speaker. Ideal for taking 
notes, anywhere, anytime. Mak¬ 
ing reports, dictating letters, 
etc. Spare reels and Tape 
available. 

Price £19/17/6 

complete with Tape 
Batteries etc. 


Cheeks Volts AC & DC 

1,000 O.P.V. 

15.150. 1,000 volts. 

D.C. current 150mA. 
Ohms, 0-100,000 ohms 
with test leads and inter¬ 
nal battery. 


Multimeter Model T-ll 

1000 Ohms per Volt. 
SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 
DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-25-250. 

Sire: “Hin x 2iin. 


Price £3/19/6 

Including Sales Tax 


All Transistor Radio 
Mantel Model RHS 606 

with six penlite batteries and 
telescopic aerial. Ideal as a 
second radio or portable. Bat¬ 
teries cost 7/6. Approx, life 3 
months. 

NEW YEAR SPECIAL 

£9/18/6 


RH 20A 


RECHARGEABLE TORCH 

Save the cost of batteries. This thin 
3in pocket-sized torch incorporates a re¬ 
chargeable battery which has an indefi¬ 
nite life. Operates for long periods 
between charging. When brilliance of 
light weakens, just remove back cover 
and plug into any power point. 
Recharges overnight. 

No corrosion, no wires. Can be stored 
for long periods and still be ready for 
use. 


ONLY 72/6 

Spare Globe, 2/6. 


SHAVER 

This electric type shaver operates 
from two 935 standard torch 
batteries fitted inside the shaver. 
No wires or outside power; just 
switch ON and shave. Head 
easily removed for cleaning. 
Spare Batteries 2/10. 


Muitimeter Model KM-130 

20.000 Ohms per Volt DC. 
5.000 Ohms per Volt AC. 
SPECIFICATIONS: 

0-1 OK, 0-1 Meg, 0-10Meg. 

DC Volts: 0-10-50-250-500- 
1000. 

AC Volts: 0-2.5-10-50-250- 

1000. 

DC mA: 0-100mA. 0-250mA. 
Decibels: 0--|-10db, 

0--f22db, 

Size: 5iin x 3iin. 


£2/19/6 


Price £9/17/6 

Including Sales Tax 


38 


Radio, Television & Hobbies, February, 7963 







































Such cells have opened new possibilities in many of the re¬ 
search sciences, where miniaturisation is a prerequisite for 
experimentation and ultimate use. 

The long life of mercury cells makes them ideal for use 
in “non-retrievable” equipment, which once set into opera¬ 
tion must continue to function for as long as possible. 

The advantages of a constant e.m.f. output from the cell 
over the majority of its life and under continuous-use con¬ 
ditions are obvious, the constancy being attributable to the 
self-depolarisation. The cells can withstand momentary short 
circuits and general current overloads, recovery to full open 
circuit e.m.f. being achieved within minutes. 

The improvement in shelf life has been achieved by the 
reduction in local action. Mercury cells are also capable of 
operating efficiently over a wider range of temperatures than 
most other types — from below freezing to 147 degrees F., 
compared with approximately 60 degrees-100 degrees F. for 
Leclanche zinc-carbon cells and approximately 45 degrees- 
130 degrees F. for alkaline cells. 

TOLERANT OF TEMPERATURE 

Brief encounters with exceptionally high temperatures 
(250 degrees F.) or, where current drains are low (fig. 5), 
continued use in low temperatures, will not adversely affect 
the characteristics of mercury cells. 

A miniature cell must be carefully designed to retain 
maximum efficiency and to guarantee protection against 
shock and vibration. Three typical constructions for mercury 
cells are show in fig. 6. 

Two forms of construction for the zinc anode are used: 
pressed powder and amalgamated wound foil, The wound 
foil types are characterised by a large diameter and are 
designed specifically for superior low-temperature perform¬ 
ance. 

The design of the mercury cells illustrates the factors 
which must be considered in any miniature cell construction. 
The non-corrosive outer cases are made from nickel-plated 
or stainless steel, which provides the greatest passivity to the 
internal materials of the cell. The permeable barrier inhibits 
the migration of solid particles in the cell, contributing to 
the long shelf and service life. 

Self-venting arrangements in the cell construction allow 
for the release of gas produced in “abnormal” operating con¬ 
ditions, i.e., reverse or short circuit currents. The self-venting 
operates as follows: 

At abnormally high internal pressures, the cell top is 
forced upward against the external crimped edge of the 
outer case, so tightening that portion of the seal and relieving 
the portion between the internal cell container and the outer 
case. Venting then occurs between the internal cell con¬ 
tainer and the octer case. 

Any electrolyte carried into the space is absorbed by 
the safety sleeving, so that corrosive materials are not car¬ 
ried with the escaping gas through the vent at the bottom 
of the outer case. After venting, the internal pressure is 
reduced and the cell reseats the top seal for continued 
normal use. 

A further development of the mercury pell uses a non- 
acidic. non-alkaline electrolyte: the anode U zinc and the 
cathode “mix” is mercuric dioxysulphate. The component 
materials provide the cell with the same basic characteristics 
as the zinc-mercuric oxide cell. 

The high energy/volume ratio has enabled the cell to 
be usefully miniaturised. This type of cell is used in many 
of the electric watches and “cordless” clocks now on the 
market, the non-corrosive properties and the long life and 
constant e.m.f. characteristics of the cells making them 
ideally suited for such applications. 

OTHER PRIMARY CELLS: Of the important cells 
discussed so far, the zinc-mercuric oxide and zinc-mercuric 
dioxysulphate systems have provided the greatest degree of 
miniaturisation: but this does not mean that other types 
of cell cannot be made very small. 



Figure 6c: A further type of physical assembly used in 
Mallory cells . 


Magnesium is theoretically more attractive than zinc 
for the anode (the anode is the plate which becomes nega¬ 
tively charged), since it has a higher reversible electrode 
potential an dmore mA-H capacity per unit weight. 

Recent developments with magnesium anodes use an 
aqueous magnesium bromide or perchlorate electrolyte, with 
cathode materials such as manganese dioxide, cupric oxide, 
mercuric oxide and organic compounds. These cells have 
sloping voltage, time discharge curves similar to the Lec¬ 
lanche, but provide slightly higher operating voltages. 

Organic cathode and depolariser materials, such as 
aromatic nitro or dinitrobenzene, are being applied to cell 
structures. Many of the compounds have about six or seven 
times the theoretical mA-H capacity of manganese dioxide 
and research has shown that their efficiency is improved if 
catalysts are used. Developments in these cell types are not 
yet commercially available. 

APPLICATIONS: Apart from enabling hearing aids to 
be made “invisible,” microphones to incorporate transmitters 
and so eliminate trailing wires, watches to be driven electric¬ 
ally and so on, the development of miniature primary cells 
has opened new fields in scientific research. The much pub¬ 
licised “raido pill,” for example, could not have been pro¬ 
duced without a very small power source. The pill, little 
larger than a normal medicinal capsule, can be swallowed to 
transmit information about the internal conditionse of the 
body. Three types of pill have been developed so far — 
to transmit pressure, temperature and pH conditions. 

TO OPERATE "PACEMAKER , ‘ 

Another advance in medical science uses small high- 
capacity cells. The device, known as a Pacemaker, is used 
in cases where the heart beat of a patient is well below the 
normal value. The “equipment” is stitched inside the bodv, 
with electrodes planted in the heart, the function of the sys¬ 
tem being to artificially pulse the heart at the normal rate. 
For this application, the cells must be utterly reliable and— 
obviouslv—have a long life! They can be changed quite 
easily, but this is necessary only every five years or so. 

These two examples illustrate how progress in one 
branch of science can readily assist, even accelerate, pro¬ 
gress in another branch. Perhaps there is a new concept 
about to be discovered which will elimiate the primary ceU 
as we know it today—perhaps not. Whatever happens ulti¬ 
mately. two things seem inevitable for the immediate future: 
the primarv cell will become smaller and smaller, and the 
mercurv cell will achieve an even wider field of application 
in portable electronic equipment of all kinds, whenever the 
designer wishes to miniaturise and secure full power. 


“FUBA” Stands for quality and technical know-how 


Masthead and Distributing Amplifiers—Aerials and all Accessories. 

ELECTRONIC DEVELOPMENT IMPORTS 


27-29 BUCKINGHAM STREET, 
SYDNEY, N.S.W. 
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A REGULATED 
NINE-VOLT 
POWER 
SUPPLY 


Here is a small nine volt power 
supply which should interest many 
of our readers. Costing little to 
build, it has a voltage-regulated 
output at currents up to 70 milli- 
amps, is overload protected, and 
has an extremely low mains ripple 
output. It is thus ideally suited for 
the supply of experimental low 
power transistor circuits and for 
the operation of transistor receiv¬ 
ers from the mains. 

M OST commonly encountered tran¬ 
sistor circuitry operates from low 
voltage direct current, which is usually 
supplied by batteries of one sort or 
another. 

When such equipment is being tested 
or developed in the workshop or labora¬ 
tory^ however, it is very convenient to 
be able to operate it from a mains- 
powered supply unit. This obviates the 
need for the constant recharging or re¬ 
placement procedure necessary if bat¬ 
teries are to be in a “new” condition. 

With this situation in mind, we pub¬ 
lished in April, 1962, a power supply 
adapted from a unit described by B. J. 
Simpson in the January, 1962, issue of 
the publication “Radiotronics.” With 
an output voltage variable and regulated 
from zero to 15 volts, and a maximum 
current of one amp, it was provided 
with a voltmeter and an ammeter and 


By 

Jamieson Howe 

pro\ed very suitable for many transistor 
applcations. 

Since then, however, we have been 
aware that for many applications a 
much simpler power supply would be 
quite adequate. A considerable propor¬ 
tion of transistor circuits operates exclu¬ 
sively on nine volts, so that a variable 
output voltage is not required for many 
applications. 

Much transistor circuitry is of a low- 
power nature, seldom drawing more than 
50 or 60 milliamps from the supply. 
Thus a supply capable of delivering one 
ampere may be unduly bulky and high 
in cost. 

For many applications, also, metering 
of the output voltage and current is not 
required. A typical application of this 
type is the operation of a transistor 
radio receiver from the mains, where 
the supply is simply a “black box” which 
plugs into the power point and connects 
to the set in place of the battery. 

In other words, for many applications 
a fixed voltage, low-current unmetered 
supply is quite adequate, and we have 
been contemplating the description of 
such a supply for some time. 


An underneath view of the power supply, showing all the components. The 
transformer is at the left, with the transistor heat sink clip fastened under 
the lower mounting bolt. The picture at the top of the page is of the com¬ 
pleted unit. 


Coincidentally, the November, 1962, 
issue of “Radiotronics” featured a small 
supply of this type, unregulated but pro¬ 
viding the basic idea for a supply' of this 
type. Thus, jogged into thinking about 
the problem once again by our friends 
at A.W.V., we set about developing a 
unit of our own. 

The unit shown in the photographs on 
these pages testifies to our success. 
Having a regulated output of nine volts 
for currents of up to 70 milliamps, it 
costs little to build yet has a ripple out¬ 
put which never exceeds 1.6 millivolts 
(RMS), even when currents above the 
regulation limit are drawn. As the 
curves show, the ripple is only 0.2 milli¬ 
volts for currents up to 60 milliamps. 

It is protected from overload and is 
not damaged by either momentary or 
prolonged short-circuits. Thus it is 
ideally suited as a test-bench supply, as 
a supply for the development lab, or as 
a mains supply for domestic transistor 
receivers. 

BASIC SUPPLY 

As the circuit reveals, the supply con¬ 
sists of a voltage doubler rectifier cir¬ 
cuit followed by a series regulator cir¬ 
cuit employing one transistor. 

A small heater transformer is used, 
having a 6.3 volt secondary. The volt¬ 
age doubling rectifier circuit employs 
two 1N2858 silicon diodes and two 1000 
uF electrolytic capacitors, with a third 
1000 uF capacitor used as an additional 
reservoir. Incidentally, readers having 
high-voltage silicon diodes such as the 
IN 1763 and the OA210 could use these 
in place of the 1N2858 diodes. 

From the actual rectifier circuit, the 
developed DC voltage is fed to the 
regulating transistor via a 100-ohm 5- 
watt resistor. This resistor increases 
the supply impedance of the rectifier, 
as part of the overload protection ar¬ 
rangements. Thus, when high currents 
attempt to flow, the drop across the 
resistor reduces the voltage across the 
regulator transistor to a safe value. 

The series regulator transistor is a 
normal medium-power type, and may be 
a 2N217S or any of the similar types 
shown. It is effectively connected as an 
emitter follower amplifier, whose input 
is a stabilised, well-filtered reference 
voltage developed across the 9-volt zener 
diode. The output voltage is thus well 
regulated and filtered, being effectively 
supplied by a DC generator of very low 
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resistance shunted by an equivalent 
capacitance of some 50,000 uF — over 
the regulation range. 

The zener diode is a nominal 9-volt 
type, and may be either the S.T.C. 
type Z2A 100 (10 per cent), the Philips 
type OAZ212—or similar types in other 
brands. 

The resistor supplying the zener diode, 
you will notice, is in two sections, with 
the base filtering electrolytic connected 
to their junction. This is to protect the 
transistor against overload from dis¬ 
charge current surges due to the 1000 
uF capacitor. 

CURRENT SURGE 

If the electrolytic were connected 
directly between the base and the posi¬ 
tive polarity, for instance, and the out¬ 
put leads were accidentally shorted to¬ 
gether, a very high current surge would 
flow through the transistor base-emitter 
junction due to the discharge of the 
capacitor. This would either melt the 
junction or cause collector-emitter 
punch-through, and would certainly ruin 
the transistor. 

Note that this could occur even if 
the transistor dissipation for a steady- 
state short-circuit was within ratings. In 
other words, such a circuit would toler¬ 
ate a slowly-applied short-circuit but not 
one applied quickly — an apparently 
strange state of affairs, as we discovered 
the hard way during the development of 
the circuit. 

With the circuit as shown, however, 
the capacitor can discharge only through 
at least 100 ohms. Thus surge current 
through the transistor is limited to 
something like 200 mA, which should 
be well within the capabilities of the 
majority of transistors. 

(NOTE: many manufacturers do not 
provide surge current ratings for this 
type of transistor and for conditions 
such as these. Thus it cannot be guar¬ 
anteed that ALL transistors of the types 
shown will withstand the surge current 
involved. However, since the overload 
will only be approximately 1.5 times 
and will last for an extremely short 
period, we feel quite confident in claim¬ 
ing the unit to be fully short-circuit 
protected.) 

TWO-WAY PROTECTION 

It should be realised that the unit is 
thus protected from short-circuit damage 
in two ways. Firstly, the transistor dis¬ 
sipation is kept within the ratings by the 
100 ohm 5 watt series resistor, which 
progressively reduces the available volt¬ 
age and finally renders the regulation 
circuitry ineffective. And secondly, by 
the provision of the 100 ohm isolating 
resistor in the transistor base circuit, 
which limits the short-circuit transients to 
a safe value. 

As the regulation curve shows, the 
supply is regulated up to approximately 
70 milliamps. The regulation then be¬ 
comes poor, as the supply begins to 
protect itself. Finally, at approximately 
140 mA, the output voltage becomes 
zero. 

In other words, even short-circuited the 
supply will only deliver 140 mA. This 
will protect not only the supply com¬ 
ponents, but often the circuit or com¬ 
ponent to which it is connected, as you 
may have realised. 

In practice, the regulation characteris¬ 
tic of the supply is almost ideal. For 
the usual range of currents required by 
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PARTS LIST j: 

1 Metal case, 61 in x 41 in x 2in, jj 
;! with biscuit-tin-lid panel. \\ 

;; 1 Heater transformer, 240 volts to u 
!J 6.3 volts at 1 amp. ? 

j> 2 Silicon diodes, type 1N2858 or \\ 
;> similar. 

▼ 1 Medium power transistor, type J> 
Jj 2N217S or similar. Jj 

i 4 1,000 uF 18VW electrolytic j! 
4 capacitors, 25V surge. <! 

)* 1 Nominal 9-volt zener diode, type Jj 

I * Z2A100. lOp.c. or sim. |[ 

1 100-ohm 5-watt resistor. 

1 100-ohm i-watt resistor. \\ 

1 470-ohm i-watt resistor. Jj 

2 Terminals, one red and one black; s 
four 7-lug miniature tagstrips; j! 
mains cord and plug; screws, nuts jj 
and star washers; grommet for j> 
7 mains cord; connecting wire, ]| 
z solder, self-tapping screws for !| 
2 case, etc. \\ 

circuits and receivers, its regulation is 
excellent and its ripple low, while for 
higher currents it is still useable. And 
best of all, perhaps, an accidental short 
circuit does not ruin the transistor/trans¬ 
former/diodes. 

During development, we used the unit 
to power a number of receivers and cir¬ 
cuits. In all cases, the results were very 
pleasing, with no hum audible or visible 
on an oscilloscope. Even a set with a 
one-watt class B audio stage performed 
well, although it quite naturally distorted 
if the full one watt output was sought, 
for to deliver one watt it would require 
some 160 mA from the supply. 


Mechanically, the supply is constructed 
in a small steel case measuring 6£in x 
4Iin x 2in. The case has a “biscuit-tin- 
lid” type panel, and is similar to the 
case used for the “Transistor Test Oscil¬ 
lator” of March, 1962. The prototype 
case was supplied by Heating Systems 
Pty. Ltd., who are able to supply them 
to interested readers either direct or via 
their usual supplier. 

The components are few, and are 
mounted on the panel of the case. At 
one end is the heater transformer, with 
a small bent-metal heat-sink fastened 
under one of its mounting screws. The 
transistor slips into the heat sink, which 
thus uses the transformer and case to 
provide additional cooling. The heat 
sink is not strictly necessary at normal 
temperatures, but provides a comfortable 
margin of safety to cope with elevated- 
temperature operation. 

At the other end of the panel are 
the two output terminals. Between the 
terminals and the transformer are fitted 
four miniature 7-lug tagstrips, which sup¬ 
port all the smaller components. There 
is little wiring, and most of this may be 
easily seen in the photographs. Con¬ 
structing. the supply should thus be a 
simple matter. 

The mains cord passes through a 
grommetted hole in the end of the case 
proper. It is knotted to prevent tension 
on the cord from straining the connec¬ 
tions. For protection, the case of the 
supply is earthed, but the whole of the 
low-voltage circuitry is insulated from 
the case. This allows the supply to be 
used with circuits which have either posi¬ 
tive or negative earthing. 

This completes the description of the 
supply. Costing but a few pounds, it 
should prove very handy around the de¬ 
velopment lab, service bench or home 
workshop. And, of course, for turning 
that transistor portable into a mains- 
operated mantel set. 
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KITSETS BUILD IT YOURSELF 


RECEIVERS 

1. DXERS 1 (Balt, or AC) 

2. DXERS 2 (Ball, or AC) 

3. DXERS 3 (Batt. or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 


6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 
Communication Types 

10. Intercepter 5 

11. Globespan 8 

TRANSISTOR UNITS 

12. Transistor 1 

13. Transistor 2 

14. Transistor 3 

15. Transports 4 

16. Transporta 6 


17. Transporta 7 (R.F.) 

18. Transistor 8 (D./W.) 

19. Transistor 8 (3 BAND) 

HI FI AMPLIFIERS 

20. Hi-Fi 3 

21. Mullard 3-3 

22. Mullard 5-10 

23. Mullard 5-20 

STEREO AMPLIFIER 

24. Mullard 2.2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit 1 (R. TV and H.) 

28. Unit 2 (R. TV and H.) 

29. Unit 3 (R. TV and H.) 

30. Unit 4 (R. TV and H.) 

31. Play master 101. 

32. Paymaster Twin 10 

33. Paymaster Twin 17 

34. Mini watt Twin 10 

GUITAR AMPLIFIERS 

35. Golden Series 12 Watt 

36. Golden Series 20 Watt 

37. Standard Series 12 Watt 

38. Standard Series 25 Wait 

39. Standard Series 35 Watt 

PUBLIC ADDRESS AMPLIFIERS 

40. Standard 12 Watt 

41. Standard 25 Watt 

42. Standard 35 Watt 

43. Standard 100 Watt 

CONTROL-UNITS 

44. Playmaster No. 8 (Mono) 

45. Playmaster No. 9 (St.) 

46. Playmaster No. 10 (St.) 

47. Transistor Low Noise 
(Mono) 

48. Transistor Low Noise 
(St.) 

49. 4 Channel Audio Mixer 


TUNERS 

50. Playmaster No. 3 

51. Playmaster Program 
Source 

52. Transistor High Gain 

53. Transistor Medium Gain 

54. Mullard Wide Band 
TRANSISTOR AMPLIFIERS 

55. 1 Watt Stereo 

56. 2 Watt Stereo 

57. 4 Watt Stereo 

58. 10 Watt P.A. Unit 
TAPE AMPLIFIERS 

59 No. 3 (R. TV and H., 
June, 1960). 

60. No. 4 (R. TV and H., 
July, 1960). 

61. Stereo Tape Amp. 

INSTRUMENTS 

62. 3in C.R.O. (R. TV and H.) 

63.5in C.R.O. (R. TV and H). 

64. 6v Tachometer (R. TV 
and H.) 

65. 12v Tachometer (R. TV 
and H.) 

66. Electronic Stetho. (R. TV 
and H.) 

67. Sweep Generator, (R. TV 
and H.) 

68. Patern Generator, (R. 
and H.) 


FOR HALF PRICE 

69. G.D.O. Adaptor, (R. TV 
and H. 

70. R.C. Bridge, (R. TV and 
H.) 

71. Valve and Transistor 
Tester, (R. TV and H.) 

72. Transistorised Signal 
Tracer, (R. TV and H.) 

73. Transistorised Wave 
Meter, (R. TV and H.) 

74. Standard Audio Osc. 

75. Multimeters. 

76. VTVM 

77. R.F. Signal Generator 

78. 1962 Audio Osc - 
Wide Range (R TV & H) 

79. Distortion — Noise — 
Millivoltmeter (R TV & H) 

MISCELLANOUS KITS 

80. 50 M.C/S. Converter 

81. 144 M.C./S. Converter 

82. Fremodyne 4 

83. Light Beam Relay 

84. Stereo Phone Amp. 

85. Stereo Phone Adaptor 

86. Porta Player 

87. Porfagram 

88. Transportagram 7 

89. S./Wave Converter 1 

90. S./Wave Converter 2 


EXCELLENT FREQUEN- 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL. 



9 9 9 9 9 


NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB IOCPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


NEW RELEASE .. . MINIWAIT COMPREHENSIVE STEREO CONTROL UNIT 

A DELUXE TOP QUALITY CONTROL UNIT. 8 CONTROLS FEATURING MAGNETIC P./U., RADIO, 
TAPE AND SPARE. R.I.A.A. EQUALISATION, SCRATCH AND RUMBLE FILTERS, WIDE RANGE 
BALANCE CONTROL. DISTORTION—LESS THAN O.l p.c. FULL PRICE £22/8/6 


Phone 
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63-3596 NICHOLAS BUILDING—37 SWANSTON ST., 
63-5973 MELBOURNE -VICTORIA 


Phone 63-3596 
63-5973 
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DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H., MARCH, 1962 

ONLY £12/8/6 


"LEARN WHILE YOU BUILD" KIT . 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


OTHER POPULAR KITS AND INSTRUMENTS FOR 1962 



u 


&o 




m 



R. TV & H. UNIT 4 STEREO AMP. 
£37/12/6 COMPLETE 


LSGIO SIGNAL GENERATOR 
(6 BAND. 120 kc to 260 me.) ONLY £14/10/- 


"GOLDEN SERIES" 
20 waft GUITAR 

AMPLIFIER VIBRATO) 

£31/15/6 

1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 

1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 

50 and 144 MC 
CONVERTERS 

£6/12/6 

(PLUS CRYSTAL) 


STEREO TAPE AMP. 
(R. TV & H.) 
£39/14/6 

TRANSPORTA 7 
(RF) 

£23/12/6 

R. TV & H. VALVE 
Transistor Tester 
£29/14/6 

Hi-Fi 3 
AMPLIFIER 
£14/18/6 





BM3 CRYSTAL MIC. (Stand extra) 
£ 2 / 10 /- 


6V & 12V TACHOMETER 
£14/16/6 

WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


TOP QUALITY M/METER 
£4/12/6 


.ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
' SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 
63-5973 
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UNBEATABLE QUALITY 
UNBEATABLE PRICES! 



You owe it to yourself to see why Heathkit quality is 
better ... to investigate how easy it is to own the 
world's finest build-yourself electronic equipment at WF! 
No experience needed, thanks to Heathkit's step-by-step 
clearly worded and illustrated instruction manuals—iusr 
ONE small down-payment brings you your first Heathkit 
and additional Heathkits are yours FOR NO FURTHER 
DOWN PAYMENTS providing your total of monthly re¬ 
payments is sufficient to cover the deposit on new' pur¬ 
chases. To become a satisfied Heathkit owner visit your 
nearest Warburton Franki Heathkit Centre or order by 
mail; Full details of Easy Purchase Plans will be sent to 
you on request. 


HEATHKIT 10-TRANSISTOR PORTABLE "MOHICAN" 
RECEIVER KIT (GC-1 A) 

Features 5 bands; 550 kc-32 me, flashlight battery pow r er supply, large slide- 
rule dial, flywheel tuning, tuning meter, telescoping whip antenna and electrical 
bandspread (oscillator tuning). Fixed-aligned ceramic IF “transfilters” and 
Zener diode voltage regulation provide high stability for top communications 
results. Handsomely styled in grey and grey-green. GC-1 A quickly converts 
from battery power to 117 VAC operation with plug-in power supply XP-2. 
Price, £106/12/-. 


Your Tunnel Dipper features a solid-state circuit that uses three transistors, 
a crystal diode, and a “tunnel diode.” The use of a tunnel diode, which 
is basically a negative-resistance device, is unique in test equipment design. 
Primarily, the Tunnel Dipper functions as a grid dip meter to determine 
the resonant frequencies of a tuned circuit. Other functions include its use 
as a sensitive wavemeter for checking harmonics and parasitics. As a 
valuable frequency signal source, it can be used for receiver testing. Power 
requirements 1.5V at 5mA. Price, €34/18/. 


HEATHKIT TUNNEL DIPPER KIT (HM-10) 




TV ALIGNMENT GENERATOR 
KIT (TS4A-E). 

Freq. range 3.6 mc/s-220 mc/s. 
Crystal marker 5.5 mc/s and mul¬ 
tiples thereof. Sweep deviation 
continuously variable from 4 mc/s 
lowest maximum deviation to .42 
mc/s highest maximum deviation. 
240v t 50 cps. power supply. 

Price, £57/14/-. 


Extra duty 5in wide band HEATHKIT 


OSCILLOSCOPE 10-12E 

Fulfils practilully every lab or ser¬ 
vice need. F rom 10 cps to over 
500 ke with Heath’s patented sweep 
circuit — five times the sweep range 
found in many other scopes. Two 
extra preset sweep positions (30 cps 
and 7.875 cps) provided for those 
who use the same frequencies rc- 
peatedly. Other features include push- 
pull output, positive trace position 
controls, peuk-to-pcak calibration re- 
fercnce, 3-step freq. comp, vertical 
input, auto sync, circuit. 240v 50 cps 
power supply. PRICE £76/12/. 


FREE CATALOGUE describing the big range of 

fully imported Heathkits for stereo, amateur radio, testing 
and marine available on request from your nearest War- 
burton Franki office. 


MAIL ORDERS Delivered FREE in metropolitan areas 
of Adelaide, Brisbane, Melbourne, Perth and Sydney. Order 
now from your nearest Warburton Franki office—enclose 
your cheque or money order. 



SYDNEY: 307 Kent St. 29-1111. NEWCASTLE 

WEST: 844 Hunter Street. 61-4077. W'OLLONGONG: 
80 Keira St. 2-5444. ADELAIDE: 204 Hinders St. 
8-1711. BRISBANE: 13 Chester St., Fortitude Valley. 
51-5121. MELBOURNE: 359 Lonsdale St. 67-8351. 
PERTH: Tough Instrument Service Co., 993 Hay St. 
21-2940. (Prices slichtly higher in W.A.) 
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This month one of our readers has asked some questions about detectors, particuarly the dif- 
erence between various types and why they are used as they are. While too big a subject to 
deal with as adequately as we would like, we will try to discuss some of the basic principles 
in the hope that they will provide a starting point for further study. 


Q. I have noticed that the detec¬ 
tors which you use for small re¬ 
ceivers are almost invariably of the 
grid resistor and capacitor type, 
which I understand is of little use in 
strong signal strength areas, whereas 
you use diodes on superhets. I have 
seen reference to the cathode bias 
method of detection, bpt it was not 
very complimentary. Could you dis¬ 
cuss some of the pros and cons of 
these methods? 

A. This question raises a number of 
points which will bear discussion, so let 
us take them in turn. 

First, it is correct that the “leaky grid” 
type detector is used almost exclusively 
tor small receivers, being regarded as 
virtually standard for this kind of set. 
The reason is that it is about the 
simplest arrangement possible which will 
give such a high order of performance. 
Such disadvantages as it posses are minor 
in a role such as this. 

Which brings us to the oft repeated 
statement that it is unsuitable for strong 
signal strength areas. To the extent that 
this type of detector is less capable of 
handling high signal levels than most 
other types such a statement is correct. 
However, when used as the first stage in 
simple sets it is seldom that this charac¬ 
teristic presents a serious problem. 

The original statement was probably 
intended as an explanation as to why this 
kind of detector was unsuitable for larger 
sets, featuring several RF stages. These 
followed the simple one, two, and three 
valve sets — usually a detector plus 
audio stages — which ushered in the 
value receiver era. 

OVERLOAD 

These larger sets, even allowing for 
the relatively poor efficiency of their RF 
stages, were able to deliver quite a solid 
signal to the detector if the transmitter 
was within a radius of a few miles, par¬ 
ticularly as such refinements as AGC 
were virtually unheard of in those days. 

Because of this limitation, a more suit¬ 
able detector had to be found and the 
“anode bend” detector (sometimes called 
the biased detector) was the ope selected. 
It wasn’t ideal in all respects, but it 
would handle signal levels far beyond 
the range of the leaky grid detector. And, 
if it did introduce some minor distortion, 
this was swallowed up in the audio am¬ 
plifier and speakers of those days. 

Nevertheless, engineers appreciated 
these limitations. Some suggested the 
diode circuit as a better approach, but 
the idea was not popular at first. The 
main objection was the need for a 


separate valve, the diode, which contri¬ 
buted nothing to the overall amplification 
of the system. In those days manu¬ 
facturers and public alike were very valve 
conscious; every valve had to contribute 
something to the “Interstate Reception 
Guaranteed” slogan without which it was 
virtually impossible to sell a set. In 
short, every valve had to earn its keep 
in measurable terms. 

It wasn’t until the valve manufac¬ 
turers produced the dual purpose valves, 
the diode-triodes and the diode-pentodes, 
that the idea caught on. Then, with 
both detectors and audio amplifier in the 
one glass envelope, it was possible to use 
diode detection without increasing the 
number of glass envelopes or sacrificing 
performance. Honour was satisfied, and 
the idea accepted. 

Which is all by way of being historical 
background, but which may help put 
things in their right perspective. And 
having done that, let us take a closer 
look at some technical aspects of detec¬ 
tors. 


FIG. 1 



Fig. 7. A simple rectifier circuit 

such as might be used to produce 
DC from the 50 cps mains , or as a 
"detector” in a radio receiver. As 
such, it is known as the "diode 
detector " 

Strangely enough, as good a place 
to start as any is the diode detector. 
One reason is that its operation is simple 
to follow, while another, believe it or 
not, is that the diode detector and the 
leaky grid detector are very closely re¬ 
lated. So close, in fact, that one pre¬ 
liminary explanation will serve for 
both. 

Take a look at the circuit in Fig. 1. 
It is a simple rectifier or detector circuit. 
With suitable value components it will 
serve equally well as a simple power 
supply operating from 50 cps or a de¬ 
tector at high radio frequencies. 

Let us consider how it operates. The 
winding marked “S” is the source of 
AC which we wish to rectify, and is 


usually the secondary winding of a trans¬ 
former. “D” is the diode consisting of 
cathode and anode, “Rl” is the load, and 
“C” a filter capacitor. The load may 
be a physical resistor as shown, and as 
it would be in a detector circuit, or it 
may be the more complex current path 
through a receiver or other piece of 
equipment where the rectifier is part of 
a power supply. 

POLARITY 

Suppose that, at a particular instant, 
the polarity of the voltage across the 
transformer winding is as shown. In 
these circumstances the anode of the 
diode will be positive, electrons will flow 
from the cathode to the anode, and cur¬ 
rent will flow from the negative terminal 
of the transformer through “Rl,” through 
“D,” and back to the transformer wind¬ 
ing at the positive terminal. 

Another way of looking at this is 
to regard the diode “D” as a switch 
which is closed during this half of 
the cycle. Then it is easy to 
visualise “RF connected directly 
across the transformer winding and 
to understand how it comes to have 
the polarity shown. 

On the next half cycle, when the 
polarity of the transformer reverses, 
the anode of the diode becomes nega¬ 
tive, the electrons are repelled, and the 
diode, or switch, may be regarded as 
open circuit. Thus the load is connected 
to the transformer only when the polarity 
of the transformer is as shown. 

So far we have said nothing about the 
capacitor “C.” This is often called a 
filter capacitor and its job is to filter 
the short pulses of voltage developed 
across “Rl” into a more or less constant 
voltage. It does this by acquiring a 
charge during the period when “D” is 
conducting, which is used to maintain 
the voltage during the non-conducting 
period. 

In fact, the voltage across it must fall 
slightly during the non-conducting period, 
since it will discharge through “Rl.” The 
amount by which it falls will depend 
mainly on the value of both the capaci¬ 
tor and the load resistor. If we have a 
large value of capacitance, and a high 
value of resistance which draws very 
little current, the drop in voltage will 
be almost negligible. 

Thus, for all practical purposes, we 
may assume we have a constant direct 
voltage across “Rl.” Its exact value will 
depend on a number of factors, includ¬ 
ing the values of “Rl” and “C” but, 
most particularly as far as we are con- 


Radio, Television & Hobbie$ ( February, 7963 


45 














Best QUALITY Beal in Australia! 


mu 




saMes^ 


LABCRAFT 573V 

W/H£AD & DIAMOND 
ON ASH PLATFORM 
GUARANTEED! 


FAMOUS 

TRIO W7 10 VALVE TWIN 4 WATT 
STEREO AMPLIFIER-TUNER 

8—16—32 ohm. TAPE REC. CONNECTIONS, ETC. 
GUARANTEED! 


TWO GOODMANS N 

LATEST MODEL AXIETTE 8 

40-15,000 C/S 6 WATTS 
(12 WATTS U.S.A.) 
GUARANTEED! 


ENCLOSURES 
FROM £12 EXTRA. 


PACKAGE DEAL 


Demonstration and sales at: 


ASDIC 

SPECIALTY HOUSE, 


166 Glebe Road, Glebe, N.S.W 
Telephone MW 1014. 


I I enclose Cheque, Money Order, Postal Note to the 

I 

value of £ / / plus 20/- freight. Please 

I despatch by Post, Rail, Air. 

! ASDIC PACKAGE DEAL 

I 

I 

J ADDRESS . . . . 

J NAME . !. : . ; .. 

i 

i 


46 


Radio, Television & Hobbies, February , 7963 










































I 


cerned, on the voltage across the trans¬ 
former winding. 

If this should rise or fall, it would 
be reasonable to expect that the voltage 
across “Rl” would rise and fall in pro¬ 
portion, and this would apply whether 
we are considering a 50 cps power 
supply fed with a varying mains vol¬ 
tage, or a tuned circuit fed with a modu¬ 
lated RF signal. 

After all, a modulated signal is only 
one whose amplitude is varying (hence 
the term, amplitude modulation), and it 
is the rate of amplitude variation which 
represents the signals we wish to hear. 
Therefore, the varying direct voltage 
which appears across “Rl” will be a 
replica of the audio signals used to modu¬ 
late the transmitter. Fed to an amplifier 
and/or a pair of earphones it will re¬ 
produce the original sound. 

At this point you may have realised 
that the value of “C” will be moderately 
critical. If it is too small it will not 
be an effective filter and, among other 
things, will limit sensitivity. 

If, on the other hand, it. is too large, 
it will take too long to respond to 
changes in amplitude, causing loss of 
signal strength, particularly where the 
rate of change is rapid, as for the higher 
audio frequencies. 

TIME CONSTANT 

To be more precise, “C” is only part 
of the story. “Rl” also comes into 
the picture, since its value determines the 
rate at which “C” discharges be¬ 
tween pulses. Therefore it is really 
the time constant of “Rl” and “C” which 
is important. This must be long relative 
to one cycle of the radio frequency, but 
short relative to one cycle of the highest 
audio frequency we wish reproduce. In 
practice a compromise value is selected. 

And that is a necessarily brief but, we 
hope, helpful explanation of the operation 
of the diode detector. 

But you’re probably wondering what 
all this had to do with the leaky grid 
detector. All right, let’s go one step 
further. Take a look at Fig, 2a, which 
is really only Fig. 1 drawn another way 
round. It will perform in exactly the 
same manner as Fig. 1 and has been re¬ 
arranged simply as a matter of con¬ 
venience. 

Having digested that, move on to Fig. 

2b, which is a classic arrangement used 
to illustrate the function of the leaky 
grid detector. It shows a circuit similar 
to Fig. 2a, but to which has been added 
a triode valve with the grid and cathode 
connected to the anode and cathode res¬ 
pectively of the original diode. Let us 
analyse how this will behave. 

As already explained, the capacitor 
“C” will be charged to some value of 
voltage dependent on the voltage de¬ 
veloped across the transformer secondary 
winding, with the polarity as shown. This 
means that the negative end of the 
capacitor will be connected to the grid 
of the triode, and the positive end to 
the cathode. (The resisance-in the trans¬ 
former winding may be neglected for 
the moment.) 

In other words, the grid of the valve 
is biased negatively to some value de¬ 
pendent on the strength of the signal 
received. If it is a strong signal, a large 
bias will be applied, if a weak signal, 
very little bias. And, while ever the 
signal is unmodulated, that is, of constant 
amplitude, so will the bias remain con¬ 
stant. 

However, as soon as we modulate the 
carrier and cause its amplitude to vary 
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Fig . 2. Showing how the leaky grid 
detector is really only a diode 
detector directly coupled to an 
amplifying stage. 

above and below the steady value of its 
unmodulated state, the voltage across 
“Rl” and “C” will vary above and be¬ 
low the steady value representing the un¬ 
modulated carrier. As far as the valve is 
concerned, the effect is exactly the same 
as if an audio signal from any source 
was applied to its grid — it produces an 
amplified version of the signal in * the 
plate circuit. 

The final step in our discussion, as you 
may have guessed, is to eliminate 
the rather clumsy arrangement of the 
diode and triode elements in parallel, giv¬ 
ing us the circuit in Fig. 2c. Fairly ob¬ 
viously, there is no point in using two 


parallel sets of components to do the 
same job, and a single valve will do the 
whole thing just as well. 

In this arrangement the grid and 
cathode function as the diode, developing 
signal voltages which appear between 
them, and which therefore appear in the 
plate circuit in amplified form. So the 
leaky grid detector is really a diode de¬ 
tector and diode-biased amplifier valve, 
using elements in the one glass envelope. 

Unfortunately, while quite ingenious 
the arrangement has some disadvantages. 
One is that the bias for the triode valve 
is determined by, and varies with, the 
strength of the signal, and therefore may 
not always be optimum. While it is pos¬ 
sible to select operating conditions which 
enable the valve to handle most signals 
effectively, it is possible to overload the 
system. 

Very strong signals, due either to a 
powerful nearby transmitter or the use 
of considerable amplification ahead of 
the detector, may result in several volts 
of bias being applied to the triode grid. 
Depending on the type of valve used and 
the other operating conditions, this may 
be sufficient to bias the valve into the 
cut-off region. The result will be severe 
audio distortion when the carrier is modu¬ 
lated. 

Fortunately, when used in simple one 
and two valve receivers, with no RF 
stages, it is seldom that such strong 
signals are encountered. More 
often than not the reverse is the case, 
with the user eagerly searching for elu¬ 
sive signals well down in the micro¬ 
volt region. In any case, even local 
broadcast band signals have to be ex¬ 
ceptionally strong to cause serious 
trouble. 

The diode detector as currently used 
in full size receivers is largely immune 
to this problem for the simple reason 
that the amplifier portion is a separate 
valve and need not be directly coupled 
to the diode section. Thus it can be given 
its own biasing system, no longer af¬ 
fected by the strength of the incoming 
signal, but adjusted for optimum per¬ 
formance for that particular valve. 

This does not mean that the diode de¬ 
tector is “perfect” or without problems. 
In fact, quite a number of conditions 
have to be satisfied before it will give 
of its best but, fortunately, these can 
generally be satisfied by a modem re¬ 
ceiver. When they are, the diode de¬ 
tector performs very well indeed. 
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A 30W TRANSISTOR 

P.A. AMPLIFIER 


The new amplifier case measures 9x9 
x 3 inches. Volume controls, with their 
associated input sockets can easily be seen. 
The switch is on the right control. The 
sloping panel, with handle just below, 
makes for ease of operation and 
carrying. Such a unit is suitable for 
church or social groups, election 
campaigns, etc. 


simple system used for mixing which has 
proven its worth, has been retained. 

The direct-coupled pair. T3 and T4, 
were used as far back as March, 1959, 
in our Three Transistor Mantel Re¬ 
ceiver. This configuration had been de¬ 
veloped to provide thermal protection in 
small power stages without the need 
for a thermistor in the bias network. 

The main amplifier portion was origi¬ 
nally suggested by Standard Telephones 
and Cables Pty. Ltd., and from this, 
and our original front end, R.C.S. Radio 
produced a printed board for a complete 
PA amplifier. As originally envisaged, 
it was mounted in a small case similar 
to a car radio case. 

We were intrigued by the circuit, but 
felt that there would be some advantage 
in a different style of case. As a result 
of considerable discussion, R.C.S. finallv 
produced the brand-new case shown at 
the beginning of the article. It is agreed 
by all concerned that it offers worth¬ 
while improvements over the original 
idea. 


Here is a public address amplifier which should have a wide appeal. 
Using fransisfors and printed wiring assembly techniques, it is little 
larger than a lady's handbag, yet can deliver a clean 30 watts of audio 
power from microphone and pickup, mixed if required. Needing no 
mains power, it is ideal for temporary outdoor requirements. 

By Ian 


I N November, 1959, we described a 
Ten Watt Transistor Amplifier in¬ 
tended mainly for public address appli¬ 
cations. This amplifier proved to be very 
successful and popular, which prompted 
us to review the situation with the idea 
of producing a worthy successor. With 
the rapid development of transistors, par¬ 
ticularly of the power type, the prospects 
appeared to be quite good. 

In the case of a valve amplifier, a 
warm-up period of 30 seconds or so is 
required. This means that it must be 
left on in between occasional announce¬ 
ments with a consequent constant drain 
on the battery. A decided advantage 
of a transistorised amplifier is the fact 
that it is available for use immediately 
after switching on. The system need 
only be switched on for the duration of 
announcements, etc., with a considerable 
economy in battery power. 

The new transistor amplifier has a cur¬ 
rent drain of only 250 milliamps with 
no signal, rising to four amps at full 
output. With normal program material 
and the gain control adjusted so that an 
occasional peak runs into overload, the 
average current drain will be between 
one and two amperes. 

Quite often, it will be convenient to 
operate the amplifier from a car battery. 
This may be done for several hours with 
little adverse effect provided, of course, 
that the car will be used on a run soon 
after to bring the battery back to normal 
condition. 

In extreme cases where it is consid¬ 
ered not expedient to operate from a 
car battery, it would be possible to make 


use of dry batteries. Two six-volt lan¬ 
tern batteries connected in series could 
be pressed into service. These would 
give a few hours of intermittent opera¬ 
tion, provided they were not left on for 
longish periods, care being taken to 
switch off between use. 

An improvement would be to use four 
batteries in series-parallel to give a 


SPECIFICATIONS 


Amplifier using "OC" Series 
transistors. 

Power output (with diode) 27.5 
watts. 

Power output (without diode) 33 
watts. 

Negative feedback 5.5-10.5db 
(see text). 

Frequency response 70 c/s and 
7 Kc/s at —3db. 

Sensitivity (full output) 0.3mV. 


greater ampere-hour capacity. In fact, 
this arrangement would be superior, as 
polarisation problems would be reduced 
with a consequent lower voltage drop 
and higher available power output. Not¬ 
withstanding the foregoing, the idea of 
using dry batteries is not one which we 
recommend. 

This amplifier is the outcome of many 
efforts combined. The pre-amplifiers’ 
section around T1 and T2 is substan¬ 
tially as used in our 10 Watt Transistor 
Amplifier, previously mentioned. The 


VERSATILE CASE 

While quite small—it measures only 
9in x 9in x 3in—it is still large enough 
to house the complete amplifier, with 
room to spare alongside it to house 
cables, microphone and other small 
accessories. To provide access to this 
space, the bottom is held in place by an 
ingenious arrangement of retaining pins, 
so that it may be easily slipped open 
when required. 

We also arranged matters so that the 
case may be used in either an upright 
or horizontal position, whichever is 
most convenient. And, if there is a 
preference for one arrangement over the 
other the panel label may be orienta¬ 
ted to suit, all holes being symmetrically 
placed. 

Finally, we were most emphatic that 
the case should be insulated from the 
amplifier circuitry. This means that it 
may be supported on the body of a car 
from which it is deriving its power, 
without any fear of shorts or worry 
about which side of the supply is earth¬ 
ed. 

Since the printed board lends itself to 
a similar arrangement of different makes 
of transistors, we decided to investigate 
as wide a range as possible. Our first 
version used units from the Philips and 
Mullard ranges; OC71s for Tl, T2 and 
T3, OC74 for T4, OC26 as the driver, 
and a pair of OC29s in the class B out¬ 
put stage. 

As the amplifier may be operated by 
persons with, varying amounts of experi¬ 
ence, and luck, a diode, type BYZ13, 
was also included in the positive bat¬ 
tery leg to protect the transistors in 
the event of the battery polarity being 
reversed. The reverse resistance of the 
diode is so high that nothing happens 
when the wrong connection is made. 

Preliminary tests with this setup were 
most encouraging. A power output of 
27.5 watts was measured across the 
secondary of the transformer, with, no 
less than 33 watts across the primary. 
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Here is the complete circuit diagram of the amplifier. Most components are marked with their values but reference 
should be made to the separate panel for the coded ones. Make sure that all electrolytics are connected with correct 

polarity. Correct connections to the transistors are also vital. 


As there is a small voltage drop across 
the protective diode, with a consequent 
loss of power, we shorted it out tem¬ 
porarily and measured 33 watts across 
the transformer secondary. 

In the event of the amplifier being 
permanently installed and with no pos¬ 
sibility of the battery polarity being re¬ 
versed, the diode may be omitted if the 
maximum power obtainable is of prime 
importance. On the other hand, when 
used as a portable system, we strongly 
urge that the diode be permanently fit¬ 
ted for the valuable protection it 
affords. 

When a 1,000 cycle square wave was 
fed through the amplifier and inspected 
on the oscilloscope, severe ringing was 
observed. The nigger in the woodpile 
proved to be a 0.1 mf capacitor across 
the driver transformer primary. 

A fresh approach was to eliminate 
the .1 mfd capacitor and to retain the 
desired top roll off by increasing the 
feedback capacitor, between collector 
and base of the driver transistor, to .39 
mfd. This was in line with an earlier 
version of the circuit. Further investiga¬ 
tion showed that still better results were 
obtained by adding a 2.2K resistor in 
series with the .39 mfd. 

The result of these changes was that 
the amplifier was completely stable un¬ 
der all conditions. Even with 0.1 capa¬ 
citor across the speaker voice coil, it 
was not possible to pulse the amplifier 
into any form of instability. 

Some other points about the circuit 
are worth noting. The 2 ohm resistor 
from the centre tap of the driver trans¬ 
former has been changed to 2.7 ohms. 

The 1,000 mfd electrolytic capacitor 
from the negative line to frame has been 
retained in our version, even though its 
value has been questioned in some quar¬ 
ters. One of its functions is to reduce 
switching transients. 

There are two negative feedback 
loops in the complete amplifier, and 
both contribute to a reduction of distor¬ 
tion and general improvement in per- 
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formance. One of these is the somewhat 
frequency selective network between the 
collector and base of the driver, T5. 

The main feedback loop comes from 
the output transformer secondary, via 
the 470 ohm resistor and .022 mf 
capacitor, to the emitter of the driver 
transistor. A measurement taken on the 
amount of feedback, starting from just 
below full output without feedback, re¬ 
vealed a figure of 5.5db. The power level 
was then dropped 20db below full output 
without feedback and a figure of 10.5db 
was obtained. The discrepancy may be 
explained at least in part, by the fact 
that the gain of the transistors falls at 
high current levels. 

For those who decide to use Milliard 
or Philips transistors, the circuit should 


be followed as indicated. Where S.T.C. 
transistors are used, the 2.7 ohm resistor 
may be changed to two ohms as men¬ 
tioned before. On the other hand, a pair 
of S.T.C. transistors operated satisfac¬ 
torily with 2.7 ohms. In the case of an 
S.T.C. type as driver, the 2.2K resistor 
may be omitted in series with the .039 
mf capacitor, but we feel that its in¬ 
clusion would be an advantage as in 
other cases. 

The recommended types of S.T.C. 
transistors are, TS14 for Tl, T2 and T3, 
TK4IC for T4, 2N250 for T5, with a 
pair of 2N456’s for T6 and T7. The 
protective diode is type RS50ANF. It 
should be noted that the polarity of this 
diode is not correct for direct mounting 
on the heat sink. A set of hardware is 


PARTS LIST. 


Case with base-plate. 

1 Front Panel. 

1 Bezel. 

2 Open circuit Phone Jacks. 

2 Shielded, centre-contact Micro¬ 
phone Connectors. 

1 Heat Sink Bracket. 

1 Speaker Plug and Socket (Mini¬ 
ature 4-pin). 

1 Printed Board No. 591. 

1 Driver Transformer Type TRD 
195, or similar. 

1 Output Transformer Type TRS 
203/ or similar. 

TRANSISTORS 

3 OC71, TS14 (or 2 2N220 and 
1 2N406, see text). 

1 OC74, TK41C, 2N217. 

1 OC26, 2N250, 2N301. 

2 OC29, 2N456 (or 2N2147, see 
text). 

1 BYZ13 (or RS50ANF/ see text). 
RESISTORS MW if not specified) 

2 18K 5%. 

2 10K 5%. 

1 8.2K 5%. 

A ? Q|/ C QL 

1 2.2K 10% (see text). 


1 IK 5%. 

1 620 ohm 5%. 

1 560 ohm 5%. 

1 470 ohm 1W. 5% (see text). 

1 330 ohm 1W. 5% (see text). 

1 100 ohm 1W. 5%. 

1 68 ohm 5%. 

1 27 ohm 5%. 

1 20 ohm 1W. 5%. 

1 8.2 ohm 10%. 

1 2.7 ohm 5% (see text). 

1 0.15 ohm 5W. 5%. 

1 10K log Pot. 

1 10K log Pot. with switch. 

CAPACITORS 

2 1000 mf 18VW. electrolytics. 

1 1000 mf 12VW. electrolytic. 

1 1000 mf 6VW. electrolytic. 

1 lOOmf 12VW. electrolytic. 

2 100 mf 6VW. electrolytics. 

5 25 mf 12VW. electrolytics. 

1 .022 mf 200V. paper or plastic 

(see text). 

1 .039 mf 200V. paper or plastic. 

SUNDRIES. 

2 Knobs, 2 Grommets, Screws, Nuts, 
Solder, Hook-up wire. Battery 
cable. Battery clips. 
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MECHANIC’S TOOL CHEST 

TYPE T.C.l. 

A strongly constructed steel chest measuring 
18in. x 7f in. x 1 lin. and featuring: — 

A fixed tray to accommodate a set of each, S.A.E., A/F., and 
Whitworth socket spanners and accessories. 

1 Two drawers with specially designed channel slides for 
smooth operation and tfi give full support in any position. 
These drawers are partitioned to accommodate S.A.E., A/F., 
and Whitworth, King, Double-End, Tappet and Ignition 
Spanners, etc. The third drawer, which is a removable one, is 
undivided, will accommodate adjustable wrenches and other 
sundry Cools. 

> The Chests are finished in two-tone stoving enamel and 
packed individually in strong corrugated board cartons. 

» A Chest Handle is fitted to each end for ease of carrying when 
loaded with tools. £8/17/- 


"PIPGRAS” HOLE PUNCHES 

“PIPGRAS” Hole Punches are made from Alloy Tool 
Steel, and cut clean and accurate holes in sheet metal. 
They make a smooth perfect hole without reaming or 
filing. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO” High Tensile Socket Screws 
and Wrenches. Cut holes in sheet metal up to 18 gauge. 



TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (I.D.) 

DRILL SIZE 

EACH 

32.S 

fin 

0.507in 

— 

fin 

21/8 

40.S 

fin 

0.618in 

fin 

5/16in 

21/8 

48.S 

fin 

0.742in 

fin 

5/16in 

28/- 

56.S 

fin 

0.884in 

fin 

fin 

38/- 

64.S 

lin 

1.008in 

— 

fin 

41/- 

72.S 

lfin 

1.133in 

fin 

fin 

45/4 

76.S 

1 3/16in 

1.172in 

— 

fin 

45/4 

80.S 

lfin 

1.258in 

— 

fin 

49/8 

88.S 

lfin 

1.382in 

lin 

7/l6in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt 
and Nut. Cut holes in sheet metal up to 16 gauge. 


96.S 

lfin 

1.512in 

— 

9/16in 

66/8 

112.S 

lfin 

1.762in 

lfin 

9/16in 

76/- 

128.S 

2in 

2.014.S 

lfin 

9/16in 

83/4 



TYPE C.L.5. CARPENTERS 

A large capacity box, 33” x 7f” x 18”, featuring a solid 
drawn lid, and made throughout of heavy gauge steel. 
This box is specially constructed to accommodate and 
protect a set of Carpenter’s Tools and has separate 
compartments for saws, chisels, bits, tape, etc. Also 
brackets to hold planes, brace and level, in addition to 
a large capacity general storage space. 

Top and handles are fitted to faciliate carrying when 
loaded. 

Both lid and front panel are fitted with full- 
length hinges and the box is finished in baked enamel. 
£14/8/11. 



CHESTS OF DRAWERS 

Three types of Galvanised Chests measuring 17f”x6f”x 
Ilf”, containing 16 drawers, each measuring 6j[”x3|”x 

2i”: 

• TYPE C.D.I.—As illustrated, with 16 undivided 
drawers. £3/5/-. 

• TYPE C.D.2.—As illustrated, with 16 triple com¬ 
partment drawers. £3/14/-. 

• TYPE C.D.3.—As illustrated, with 8 triple com¬ 
partment drawers, and 8 undivided drawers. 
£3/10/-. 

The Chests are finished in blue hammertone stoving 
enamel, are complete with identification cards and 
packed in strong corrugated cartons. 

Provision is made for all units to be bolted together in 
tiers. 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17f”x6f”xllf” Galvanised Chest containing 4 full- 
length drawers each measuring 15f”x6f”x2fFinished 
in blue hammertone stoving enamel. £3/5/-. 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 30 Buckland St.. Chippendale. Phone 69 4701. 
86-88 Bathurst Rd.. Orange. Phone 2055. 

Pirie St., Fyshwick. Canberra. Phone 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone 690 300. 
SOUTH AUST.: 55 Flinders St.. Adelaide. Phone 8 5317, 
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Q'LAND.J 50 Little Edward St., Brisbane. Phone 2 3093. 

N. Q'LAND.: Cnr. Ingham Ra. & Echlin St.. Townsville Ph. 6061. 

WEST AUST.: 437 Murray St., Perth. Phone 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart. Launceston, Burnie. 
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^ to insulate the diode and should 

tised accordingly. 

A further choice is available in the 
A.W.V. range. They recommend the low 
noise type 2N220 for T1 and T2, 
2N406 for T3, 2N217 for T4 and 
2N301 for T5. At this point, a diversion 
takes place. A pair of type 2N2147 
power drift transistors was suggested. 
These transistors are so made that they 
have a very good high frequency 
response, with all its implications. 

POWER DRIFT TRANSISTORS 

It should be noted that this amplifier 
is designed primarily for public address 
work and as such, gives an excellent 
account of itself. The frequency response 
is necessarily limited when compared 
with high fidelity amplifiers. The pos¬ 
sibilities of the new drift transistors 
stirred our imagination with regard to 
their possible use in high grade amplifiers 
of the future so we decided to have a 
look. 

Preliminary tests showed that they 
would give a power output of around 12 
watts. Bias requirements necessitated a 
change of the bias resistor from 330 
ohms to 100 ohms. The overall gain of 
the stage was such that the feedback 
resistor had to be changed from 470 
ohms to 1500 ohms, shunted with a .01 
mf capacitor. Frequency response was 
much the same as with the conventional 
types but this was no doubt due to other 
limiting factors. 

The value of negative feedback re¬ 
mained substantially constant, regardless 
of power level which was considered as 
a favourable characteristic when com¬ 
pared with the conventional types. In 
short, these transistors look promising 
for the high quality audio enthusiast. For 
those who would like to try the drift 
transistors along with suitable A.W.V. 
types for the other stages, we can see 
no reason for not doing so. Remember 
though, they only deliver about 12 
watts. 

MIXING FACILITY 

Two separate input channels are pro¬ 
vided with a jack and coax socket in 
parallel on each channel input. This 
allows adequate facilities for a combina¬ 
tion of different inputs. For example, a 
common combination would be the use 
of a microphone and a pickup. Separate 
volume controls permit of mixing both 
inputs as required. 

Perhaps the most suitable type of 
microphone for use with a transistor 
amplifier is the dynamic. Even the lower 
priced ones will give acceptable quality 
on speech, with the more expensive ones 
being somewhat better in this regard. 
They are also rugged and stand up well 
under adverse climatic conditions. 

The voice coil impedance is usually 50 
ohms which permits its connection 
directly into the pre-amplifier transistor 


Underneath the 
printed board 
shows the gene¬ 
ral configuration 
of connections. 
This may be cor¬ 
related with the 
view on page 53 
looking down on 
the components. 
Top and bottom 
coincide but right 
and left are 
reversed. Use a 
hot iron and make 
the joints quickly 
so that the board 
and components 
will not be over¬ 
heated and dam¬ 
aged. It is also 
important not to 
use an excessive 
amount of solder. 
This avoids the 
risk of a dag of 
solder falling 

across adjacent 
strips of copper 
and so causing a 
short - c i r c u i t. 
Holes are ready 
drilled in the 
printed board. 



base circuit. However, as the input im¬ 
pedance is considerably higher than this, 
it is an advantage to include a step 
up transformer between the microphone 
and amplifier input. A transformer giving 
a step up to 500 ohms would be a satis¬ 
factory proposition. Even a transformer 
designed to work info the grid of a 
valve could be used, although it would 
be severely damped by the transistor 
input. 

The dynamic microphone which we 
tried was an A.K.G. with a coil impe¬ 
dance of 60 ohms. This gave sufficient 
output when fed directly into the input 
to realise full power from the amplifier 
on peaks. When a step-up transformer 
is used as suggested, higher voltage will 
be available from the secondary which 
will enable the volume control to be 
turned back. This, in turn, will im¬ 
prove the signal to noise ratio in T1 or 
T2. 

Crystal microphones are less suited to 
this circuit. The crystal microphone is 
essentially a high impedance device. To 
match it correctly it would be necessary 
to include a high value of series resist¬ 
ance between it and the transistor bass 
circuit. This would cause an intolerable 
loss and means that they would not nor¬ 
mally be satisfactory for this particular 
application. 

By way of contrast, a crystal pickup is 
suitable for use on this amplifier. A 
high value of series resistor is necessary 


as previously mentioned in the case of 
the microphone. However, the output 
from a crystal pickup is high and there 
is still enough voltage available to feed 
into the amplifier in order to give satis¬ 
factory operation. The value of series 



Coaxial Connectors 
Multipin Connectors 
Coaxial Cables 


Now Distributed by 

MANUFACTURERS 
SPECIAL PRODUCTS 
PTY. LTD. 

47 YORK ST., 
SYDNEY 




SUGGESTED TRANSISTOR TYPES 




MULLARD & PHILIPS 

S.T.C. 

A.W.V. 

Tl, 

T2 

0071 

TS14 

2N220 

T3 


OC71 

TS14 

2N406 

T4 


OC74 

TK41C 

2N217 

T5 


OC26 

2N250 

2N301 

T6, 

T7 

OC29 

2N456 

2N2147 

Cl 


.022 mf 

.022 mf 

.01 mf 

R1 


470 ohm 

470 ohm 

1500 ohm 

R2 


330 ohm 

330 ohm 

100 ohm 2W. 5% 


Interstate enquiries to 
AWA Branches in each state 
and Newton McLaren Ltd. 

in Adelaide. 
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THAT SPEAKER 

IS 


If it is years old, it is not as good as a new M.S.P. Hi-Flux speaker. 
How often is a set repaired with no further thought given to the speaker 
so long as it makes a tolerable sound. The new full range of M.S.P. 
Hi-Flux Speakers is the best you can use for all replacement purposes. 
Select from the types shown below and EXPECT better performance. 


MSP 


HAVE A FULL RANGE OF SPEAKERS SUIT¬ 
ABLE FOR ANY REPLACEMENT PURPOSE 


Please use Part No. when ordering 



, \ 

Size 

3 ohms 

Part No 

15 ohms 

Type No. 

Nominal 

Assembled 

Speaker 

Resonance 

(C.P.S.) 

High 

Frequency 
Response 1 

(C.P.S.) 

Peak 

Power 

Handling 

(Watts) 

Mounting 

Hole 

Centres 

(inches) 

Max. 

Depth 

(inches) 


2' 

— 


50088 

2HB 

400 

3500 

0 35 

Nil 

13 


2y«" 

— 


50001 

275JB 

350 

3500 

0-50 

Nil 

I'/a 


3" 

50002 


50003 

3LA 

240 

5000 

2 

3y, p.c.d. 

1 % 


4' 

50068 


50069 

4LB 

180 

6000 

3 

4}/, P C D. 

1% 


A 

50006 


50007 

40A 

180 

5000 

3 

4|> P.C.D. 

IB 


5 /a" 

50008 


50009 

525MA 

135 

5000 

4 

5'/, P.C.D. 

•IB 


5'// 

50010 


50011. 

5250A 

135 

5000 

4 

5 Vi P.C.D 

2 y 4 


6- x 4 

50018 


50019 

64MA 

135 

5000 

4 

4% x 3*/. 

i li 


6" x 4 

50020 


50021- 

640A 

135 

5000 

4 

4 Vi x 3 Vi 

2ft 


6'/,' 

50012 


50013 

6MA 

125 

6500 

5 

6ft P.C.D. 

u 


6 •/," 

50014 


50015 

60A 

125 

6500 

5 

6 ft P C D. 

2 12 


7' x 5" 

50022 


50023 

75MA 

115 

5000 

7 

4 )) x 4 11 

2ft 


7' x 5" 

50024 


50025 

750A 

115 

5000 

7 

4ji x 411 

Hi. 


8“ 

50028 


50029 

80A 

115 

8500 

8 

7'/, P.C.D 

3 


8' 

50077 


50033 

8TA 

115 

8500 

8 

7 Vi P C D 

3 Za 


8” 



50071 

8TA 

80 

8500 

8 

7'/j 

3 Va 


9' x 6 ' 

50034 


50035 

960A 

115 

7500 

8 

6 ft x 4 Vi 

3ft 


9' x 6' 

50038 


50039 

96TA 

115 

6500 

8 

6ftx4% . 

3% 


12' 

- A 


50113 

12TA 

55 

6500 

10 

11 % P.C.D. 

5 


YT~ 

— 


21567 

12PQ 

67 

6500 

15 

ii y 4 p.c.d. 

5% 


TWIN CONE SPEAKERS : 





8' 

— 


50081 

8TAX 

80 

12000 

8 

7'/j 

3 Va 


9” x 6' 

— 


50111. 

96TAX 

70 

12000 

8 

6ft X 4 Vi 

3% 


TT 

— 


5om 

12TAX 

55 

12000 

10 

11 V A p.c.d. 

5 


LOW FREQUENCY SPEAKERS: 





9" x 6 ' 

— 


50123 

96TA 

70 

5000 

8 

6 ft X 4 % 

3 V» 


12' 

— 


20928 * ' 

12PQ 

.55 

3500 

15 

11% 

s% 


HIGH FREQUENCY SPEAKERS: 





6' 

:- 


501 22 A 



12000 

5^ 

j 

2« 


RADI4L BEAM DUO-SPEAKER COMBINATION : 








12“ x 2/f 

— 


21188 


53 

TITO ~ 

“23 

11% 

7'/.. 


* These speakers may be coaxially mounted 

using 1 bracket 34975 and 4 packing pieces 22400. 





Distributed by major radio wholesalers throughout Australia. Ask also 
for your copy of comprehensive Technical Data sheet, or write to 

Manufacturers Special Products 

47 York Street, Sydney. 

Pty. Ltd., 

M488 


52 Radio, Television & Hobbies, February, 1963 






























































INPUT 1 


[SWITCH 


DRIVER 

TRANSFORMER 


SPEAKER] 

ISOCKETI 


OUTPUT 

TRANSFORMER 


BATTERY: 

*>CABLE 


PRICE’S 

RADIO 

EST. 1922 


between 250K and 1 Megohm. We tried 
ours with a 470K which was found to 
be suitable. Sufficient voltage was avail¬ 
able to run the amplifier well beyond 
overload. 

Quite often in public address work 
it is desirable to attenuate the low fre¬ 
quencies a little. This may be done by 
reducing the pickup series resistor to 
give the desired result. Reducing the 
same resistor also has the effect of mak¬ 
ing available more of the pickup output 
voltage to the amplifier. So, if there 
should be insufficient pickup output and 
the bass can be reduced* then this is a 
convenient arrangement. 

Magnetic pickups are usually in the 
rather high quality bracket and would 
not normally be selected for public ad¬ 
dress applications. If you have one on 
hand which you would like to use, then 
it may be fed straight into the input cir¬ 
cuit, similar to a dynamic microphone. 

The output from a magnetic pickup 
may well have a rising high frequency 
response. Some sort of tone control 
may be necessary, or more correctly, a 
compensating network could be pro¬ 
vided. 

Turning now to the output end of the 
system, the question of speakers arises. 
The power available is of the order of 
30 watts and the output impedance, 15 
ohms. Speakers will naturally be select¬ 
ed with at least these two factors in 


fully loaded, mgm-7 
be used in such a com , 
would be a serious rish 
them. 

Another possibility would V 
of two large speakers capable 
ling the power between them, 
coils of 8 ohms each could be com ^ 
in series. Many other combinations aft- 
possible which the individual may work 
out for himself. 

On the speaker outlet socket, there are 
four lugs, with only two required for 
the speakers. The other two are wired 
in series with the positive battery lead, 
with a jumper provided on the speaker 
plug to complete the circuit. This is 
done in order to protect the amplifier 
in the event of the speakers not being 
plugged in. 

Without this protection, damage may 
be caused to the output stage due to 
high voltages being developed as a re¬ 
sult of no load for the amplifier to feed 
into. Although the negative feedback 
would tend to offset this danger, it is 
possible that it may be insufficient. 

No direct provision has been made 
for press-to-talk facilities, but suitable 
arrangements could be made without 
too much trouble. The jumper just re¬ 
ferred to in the previous paragraph 
could be used for this purpose. A suit¬ 
able relay, with contacts heavy enough 
to carry the current may be used, with 


\ 

G. 

W 

radio 
screw to 

Here t*,„„ j few 
special bargains 


6/ Cards of 6 useful resistors, 
including at least one 3- 
watt wire wound . . . . 1/ 

3/ fin Red or Green Bezels, 

N.P. finish. 2/ 

15/ Wire strippers and cutters, 

always useful.10/ 


35/ Stereo headphones — two 
crystal earplugs in head- 
band with separate plugs 17/6 
10/ 2oz reels 5/44 Litz wire, 

silk covered. 3/ 

2/9 6in x 4in Blank Alumin¬ 
ium Chassis (no ends) . . 2/ 

7/6 Half meg. pots., well- 

known make, fin shaft . . 5/ 

12/6 10k Switch pots, with 
3-16in diam. shafts, well 

known make. 5/ 

15/ Crystal Microphone In¬ 
serts, lin diam.10/ 

3/ 1-16in Bakelite Panels, 

Sin x 6in. 2/ 

2/6 White Knobs, 1 5-8in 

diam., fin shaft, ea. . . 1/6 


All above POST FREE 

Special Price List now being 
prepared, write for your copy 


Late of Angel Place 


OUR ONLY ADDRESS 


NOW IS 


This view is as seen looking down on the board with the base plate removed. 
The protective diode, driver and output transistors and speaker socket can be 
seen on the sides of the heat sink. The positions of the front panel com¬ 
ponents may be correlated with the photo on page 48. 


BOX 1212, G.P.O. 
SYDNEY, N.S.W. 
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THORENS MODEL TD-124 Transcription Turntable 


Never before has a turntable won such world¬ 
wide acclaim as the THORENS TD-124. A bril¬ 
liant example of Swiss precision engineering and 
craftsmanship. Superbly different, the TD-124 
offers a host of exclusive features never before 
achieved in any other turntable... meets the most 
exacting demands of broadcasting. Its durability 
and performance specifications exceed NAB 
standards for studio equipment. 

In the TD-124, THORENS has incorporated 
many outstanding features that open the way for 
discriminating music lovers to new and greater 
enjoyment from their music systems. 

The TD-124 is unmatched for monophonic or 
stereophonic sound reproduction. The drive sys¬ 
tem utilizes an extra compliant belt plus idler 
wheel to isolate any motor vibration and special 
shielding of the turntable flywheel, eliminates 
any induction of stray fields by magnetic pick-up 
cartridges. 

NO OTHER TURNTABLE CAN MATCH THESE 
OUTSTANDING FEATURES: 

• 4 speeds plus variable speed adjustment control (±3%) 

• 12 inch 11 V 2 pound table with separate non-magnetic 
aluminum shell cover 

• Precision built motor with extra compliant belt-plus-idler 
isolates motor vibration 


• Exclusive THORENS clutch assembly for fast stop and 
start with no stylus injury 

• Built-in illuminated stroboscope enables speed check 
while record is being played, also acts as pilot light 

• Built-in level bubble and levelling controls 

• Replaceable tone arm mounting board for 12 or 16" arms 

• Built-in shock mounts 

• Exceeds NAB specifications for rumble, wow and flutter 

• FULL ONE YEAR WARRANTY 

• Operates at any voltage from 100 to 250 volts, 50/60 
cycles AC 

DIMENSIONS 

The TD-124 requires only 2%" clearance below top of 
mounting board. Actual size: 15" wide x 12%" deep with 
12" arm mounting board. Furnished with line cord and 
solderplate. 

Price £76-18-0 

The model TD124L utilises the famous TD124 
motor and comes complete with the brilliant 
Thorens BTD-12S tone arm. This professional 
type arm features a special built-in precision 
lifting and lowering device. Price complete 
<£97/10/- or, the model TD124 as illustrated 
above, with the Ortofon SMG-212 tone arm, 
£91/5/-. 


• OFF position completely disengages idler wheel to prevent 
idler flats 

FOR FURTHER INFORMATION CONTACT: 


=.Ae 


TELEPHONE 

BX6731 


Audio Eng 



PTY. 
ineen LTD! 


422-4 KENT STREET, 
SYDNEY 


Radio, Television & Hobbies, February, 19 63 


5 * 















> .o-talk button arranged to 
0 i^e the relay from the battery. 

fhe main job of construction is the 
assembly and soldering of the printed 
board. Information supplied with the 
printed board shows the position of all 
the components and constructors could 
not do better than to follow these in¬ 
structions very carefully. 

Our suggestion would be to deal with 
the small resistors and capacitors first, 
moving progressively on to the large 
electrolytics and then the transformers. 
The transistors should be left until later 
on. 

When mounting the electrolytics, 
make certain that the polarity is correct. 
Push the leads through the appropriate 
holes and snip off the excess, leaving 
about l/16in protruding. Several pieces 
may be treated in this way and then 
they can all be soldered, thus saving 
unnecessary operations and time. 

VERTICAL MOUNTING 

It will be noted that a number of the 
electrolytics are mounted vertically. This 
presents no difficulty. On the other 
hand, it may be found that some of the 
pigtals on the larger electrolytics will 
not be long enough. In such cases, the 
only choice is to add a little tinned cop¬ 
per wire by means of a neat soldered 
loop. The lead may then be covered 
with a length of spaghetti sleeving if 
considered necessary. 

A couple of additional components 
over that provided for on the board 
have to be accommodated. These are 
the 1,000 mf electrolytic from the switch 
lug to the positive battery lug on the 
board and the 2.2K resistor in series 
with the .039 mf on the driver transis¬ 
tor. 

The electrolytic presents no problem 
and may be mounted on its end as 
shown in the photograph. The 2.2K 
resistor and .039 mf capacitor should 
also be mounted vertically, each with a 
lead pushed through one of the appro¬ 
priate holes. The remaining two leads 
should be neatly looped with surplus 
snipped off and soldered. In case you 
were wondering it does not matter which 
way round they are fitted. 

When mounting the transformers, it 
is a good idea to space them off the 
board by about £in. Proper spacers may 
bt used or a couple of nuts would give 
the required distance. On the other side 
of the board, two nuts should be used 
on each screw. These four screws will 
be used later to fix the printed board 
to the heat sink and the nuts are neces¬ 
sary to ensure that no short circuits 
occur between the soldered joints and 
the heat sink. 

TRANSISTOR MOUNTING 

On the board there are a number of 
lugs eyeletted in place. In order to en¬ 
sure that these joints do not give trouble 
due to corrosion or loose connections, 
they should be carefully soldered to the 
copper pattern. In the particular cases 
where the lugs are for the driver and 
output transistors, the necessary wire 
leads may be threaded through the holes 
and soldered directly to the copper strip. 

Having almost completed the board, it 
now only remains to solder the tran¬ 
sistors, T1 to T4, into place. The usual 
precautions must be taken in order not 
to overheat them. The leads need not 
be cut at all as the transistors are self- 

(Continued on page 62) 


PROFESSIONAL 



Brand 5 Magnetic Sound Recording 
Tapes are of professional quality 
and are made, wound and packed in 
the U.S.A. They are composed of a 
cellulose acetate plastic or Mylar 
base, coated with a medium 
coercive force, high remanence -red 
iron oxide, in a binder of 
synthetic resins and non-migrating 
plasticizers. They are designed for 
recording and erasure on existing 
recording equipment with bias and 
erase current requirements tailored 
to the values at present available— 
whether normal or high fidelity. 


6 BIG FEATURES OF BRAND 5 

NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced 
head wear 

NEW HARDER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and 
heads 

INCREASED OUTPUT 

• Reduced distortion at same recording level 

IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

IMPROVED UNIFORMITY 

• Lower modulation noise 

NEW STURDY ONE-PIECE QUICK THREADING REEL OF 
MS-19X 

• Stable, warp-free operation 


Description 

Tape 

Footage 

Price 

Reel 

Size 

Postage 

Acetate Base, 1} mil. ‘15C3 

Meets every professional, educational and home recording 15D5 

requirement. Low print through. Unsurpassed full-range 15D57 

recording quality at minimum cost. 15D7 

150 

600 

800 

1,200 

9/6 

20/- 

26/6 

32/6 

3" 

5" 

5y 4 " 

7" 

6 d. 

9d. 

1 /- 

1 /- 

Acetate Base, 1 mil. *10C3 

50%. more recording-playback time. Thinner base and special 10D5 
coating processes are employed. Maximum economy where high 10D57 
strength is not required. 10D7 

225 

900 

1,200 

1,800 

10/9 

25/- 

33/- 

40/- 

3" 

5" 

5%" 

6 d. 

9d. 

1 /- 

1 /- 

Dupont Mylar Base, 1} mil. 15D5M 

Highest strength. Unequalled recording characteristics. Immune 
to temperature and humidity extremes. 

600 

32/6 

5" 

9d. 

Dupont Mylar Base, 1 mil. *10C3M 

Superior quality, greatly extended playing time. Exceptional iqD 5 M 

reliability under adverse conditions. Mylar is the most 10D57M 

permanent medium- yet developed for magnetic recording. inD7M 
Characteristics meet the most critical professional requirements. 

225 

900 

1,200 

1,800 

12/6 

30/- 

40/- 

50/- 

3" 

5" 

W' 

6 d. 

9d. 

1 1- 
l/~ 

Dupont Mylar Base, j mil. •5C32M 

100% more recording-playback time. Recommended for 505 M 
extended play on all modern machines where tape tension 5D57M 
is not excessive. 5D7M 

300 

600 

1,200 

1,600 

2,400 

15/6 

25/- 

37/6 

50/- 

65/- 

3" 

31/2" 

5" 

53 / 4 " 

7" 

6 d. 

6 d. 

9d. 

1 f- 
1 /- 

Dupont Mylar Tensilized, } mil. 

100% more recording-playback time on special process Mylar 5D7MT 
with twice the strength of standard \ m. 

2,400 

87/6 

7" 

1 /- 


“Correspondence Tape in re-usable plastic box. Needs no outside wrapping for posting. 


ORDER by mail . . . SAVE by mail. 


All Mail Orders and trade enquiries to: 


GREEN C0RP. LTD 


Box 5249, G.P.O., Sydney. 


Counter Sales ONLY with full di scount: --MAIL THIS COUPON!- 

Green Corporation Ltd., Box 5249, G.P.O., Sydney. 

Please send me full details and price list of Brand 5 
Tapes. 

Mr., Mrs., Miss. .. . -t . 

Address... 


MASTERSOUND 


400 Kent Street, Sydney. 

188 King Street, Sydney. 


EDELS 


6 or more reels less 10 %. 

REELS may be bought in assorted quantities. 
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R. H. WAGNER 

&SONS PTY.ITO. 


Available at: 


' 

Now there are two twin-lens reflex cameras 
with interchangeable lenses. 

NEW MAMIYAFLEX C3 

(2V4" x 2V4" square) reflex camera joins the famous C2. 


SOLD WITH 80 MM. 
OR 105 MM. LENSES 

Mamiya C3 full price 
£97.10.0 

Mamiya C2 full price 
£77.10.0 

Accessory lenses: 

65 mm. f3.5 £52.10.0 
135 mm. f4.5 £49.10.0 
180 mm. f4.5 £62.10.0 


The famous Mamiya C2 twin-lens reflex 
now has a twin — the C3. 

The new Mamiya C3 accepts the same 
lenses as the C2, and offers the added 
convenience of double exposure preven¬ 
tion. A rapid transport crank advances 
the film with a single stroke. 


Both cameras feature: 

© Double extension for close-up shots. 

• MX shutters—1 sec. to 1 /500th sec. 

• Superb definition with all lenses. 

• Lenses change without fogging. 

© Large range of feature accessories. 

9 Lens hood and filters easily obtainable. 


Also obtainable-. Paramender, mirror finder, grip holder, single exposure back. 
Porroflex image — erecting eye-level finder and gadget bag. 


43 Elizabeth Street, Melbourne. Phone 62 3114 © Also at Chadstone Centre. 56 5814 


NEW ATTRACTIVE 

CRYSTAL MICROPHONE 
TYPE 26XA 

® Hand use by removal of stand adaptor 

® Two-tone attractive case with 9 feet of cable 

® High output Crystal Element protected against 
ingress of moisture 

® Manufactured to suit Australian climatic con¬ 
ditions 

0 Excellent Tonal Response . Ideal for Tape 
Recorders , Paging , etc . 


Manufactured by 




PRICE £1/1/10 

Plus Sales Tax 2/4 
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FROM THE SERVICEMAN WHO TELLS 




| 


I 


NOVEL CAUSE OF PICTURE BEND 

One of my more interesting recent cases concerned a TV set suffering 
from picture bend or pulling. While not all that unusual in itself, the 
case was noteworthy by reason of the cause of the trouble. Add to that 
an intermittent characteristic and a story about four previous attempts to 
fix it and we have all the ingredients for a technical "who-done-it". 


T HE set was the latest model in one 
of the well-known brands and, 
according to the owner, was only just 
out of the maker’s guarantee period. 
The complaint was a form of picture 
bend or pulling with changes in picture 
information. Thus, as people or objects 
moved into or out of the picture, or 
rolling titles moved up the picture, the 
background would be displaced horizont¬ 
ally in sympathy. 

He added that, as far as could tell, 
the trouble seemed to vary. At its worst 
it was quite bad, but there seemed to 
be times when it was only slight or 
almost non-existant. He wasn’t sure 
whether this had anything to do with 
the particular program involved, but 
suspected that it might have. 

The trouble had, in fact, been 
evident almost from the time the set 
had been installed and he had made 
several attempts to have it fixed while 
the set was still under guarantee. Un¬ 
fortunately, he had not had much suc¬ 
cess. 


examination but, on the other hand, 
there may have been good reasons why 
this was not done. 

Anyway, whatever the reasons, the 
result was rather unfortunate. The owner 
felt that he had not received satisfaction 
and that there seemed to be little point 
in pursuing this line of complaint. He 
decided to wait until the set was out of 
guarantee, then seek assistance from 
some other source. Which, quite by 
chance, was where I came into the 
picture. 

As far as I was concerned, the main 
value of this history was to warn me 
that the problem could be a sticky one; 
that it could easily rebound on my 
reputation unless I was quite sure I had 
found the trouble—or openly admitted 
defeat. 

I decided to examine the set in the 
customer’s home, where he could 
demonstrate the trouble and answer any 
questions which might arise as a result 


of my observations. Then, unless the 
cause proved to be obvious and beyond 
doubt — which seemed unlikely — I 
planned to take the chassis back to the 
shop for further observations. 

Perhaps I was luckier than those who 
had gone before me, but a few minutes’ 
observation of the set’s behaviour left 
no doubt in my mind that there was a 
major defect. What was more, I doubted 
very strongly that any amount of fiddling 
with hold controls or similar adjust¬ 
ments would have any worthwhile effect. 
Nothing short of a complete bench 
check was indicated. 

Again, I seemed to be in luck. Either 
that or the trouble had become notice¬ 
ably worse since the last fellow checked 
it because, whatever the reason, it was 
clearly in evidence again when I set 
the chassis up on my own bench. I 
crossed my fingers and hoped it would 
stay that way long enough for me to 
get a lead on it. 

There are many possible causes of this 
kind of trouble but, broadly, they are 
due to video information in some form 
finding its way into the synch separator 
and/or the horizontal oscillator and 
synchronising system. In modern re¬ 
ceivers, the latter is invariably a “fly¬ 
wheel” circuit of some kind. 

Some circuits, such as the popular 
Synchro-Guide, are sensitive to synch 


DEALER'S EFFORT 

He had first approached the dealer 
from whom the set had been purchased, 
and he had dispatched a mechanic to 
examine the set. Exactly what trans¬ 
pired during this call is rather obscure 
but, according to the owner, the mech¬ 
anic had made various adjustments to 
the back of the chassis and apparently 
felt that the trouble was fixed. Due to 
the aforementioned variation in be¬ 
haviour it was impossible to be sure on 
this point without a long-term observa¬ 
tion. 

Anyway, after watching the set for a 
few days, the owner came to the con¬ 
clusion that it was no better, and he 
approached the dealer again. This re¬ 
sulted in a second service call which, 
as far as I could gather, proceeded in 
much the same manner as the first one 
—and with much the same result. 

This situation was repeated twice 
more, and on both occasions under the 
supervision of mechanics from the manu¬ 
facturer’s own service department, pre¬ 
sumably at the request of the dealer. 
Yet, in the owner’s opinion, the trouble 
had not been improved to any significant 
degree. 

Exactly how or why this happened it 
is impossible for me to say. Such in¬ 
formation as I was able to acquire was 
very much second hand, dimmed by the 
passage of time, and possibly biased by 
an interested party. I can only assume 
that the intermittent or variable nature 
of the trouble made it difficult for those 
concerned to observe it correctly. It 
may have been better had the set been 
returned to the factory for more detailed 


ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable function ing is of vita I 
importance. 

CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

PNEUMATIC ACTUATORS 

Conversion of piston action into rotary movement 
through precision inclined raceways. The action 
is rapid because only 0.078" piston travel is 
required to complete a full 90° stroke. The 
necessary compressor capacity is minimized as 
air displacement is only 0.16 cu. in. 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD., 47 York st., Sydney 

Melbourne: Amalgamated Wireless (Australasia) Limited • Brisbane: Chandlers Pty. Ltd. 
• Adelaide: Newton McLaren Ltd. • Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. • Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 
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Ferrograph have achieved the impossible! In this new Series 5, 
they have succeeded in even further refining the advanced 
standard of performance for which Ferrograph are world- 
renowned. All who are seriously interested in the art of Tape 
Recording—and this includes those who use the Ferrograph 
professionally in scientific research, in teaching, in broadcasting 
and television, as well as for home entertainment—should hear 
this outstanding new' model. 

Some of the new design features of the 5A/N 

1. New capstan/flywheel assembly giving improved "wow" and 
"flutter" figures—less than 0.16?4» at 7h " per sec. 

2. Frequency Response? 3J" per sec.i 40-10,000 c.p.s. ± 3 db 
7i" per sec.? 40-15,000 c.p.s. ± 3 db. 

3. Record pre-emphasis and playback equalisation are controlled by 
a switch which is electrically interlocked with the speed change 
lever. 

4. Can be switched direct from "wind on" to "wind off" and vice 
versa, without stopping the instrument. 

5. In the "record" position, the internal speaker may be switched 
on or off to permit monitoring of the input signal. 

6. Two erase links are fitted, one disconnecting both bias and erase 
supplies, while the other disconnects the erase supply only. 


TAPE RECORDERS PTY. LTD 


60 Clarence St, Sydney, N.S,W. BX 1571 

WRITE FOR free descriptive literature and name of your 
Ferrograph Distributor who will gladly demonstrate this ec 


From England 


SERIES 


The specification is enhanced in several 
important aspects; notably wow and flutter 
and extended frequency 


response 


pulse height and if anything happens 
to vary this at video frequencies, pull¬ 
ing can occur. One way in which this 
can happen is via some AGC systems 
where, due to insufficient filtering, low 
frequency components of the video 
signal may appear. 

This, in turn, causes the gain of the 
set to vary slightly at video frequencies, 
the height of the synch pulses to vary 
similarly, and the control valve to gen¬ 
erate small, false “correction” voltages. 
These shift the phase of the horizontal 
oscillator in sympathy with changes in 
the video content. The result is a ten¬ 
dency for sections of the picture to 
move sideways (“pull”) wherever there 
is a major change in video level. 

HT LINE 

Another possibility is that video in¬ 
formation may appear on the HT line. 
If it does, and finds its way in this 
manner to the horizontal oscillator, it 
will inevitably have some effect on the 
oscillator frequency. A classic example 
of how this can happen is the effect 
produced when there is hum on the 
oscillator HT supply. The picture is 
displaced sideways in cyclic fashion at 
a rate equal to the difference between 
the frame frequency and mains fre¬ 
quency, giving a “hula dance” effect to 
everybody—and everything. 

Since this set used a reactance valve 
type horizontal oscillator control, I de¬ 
cided that video on the HT line was 
a more likely cause, and connected the 
CRO across that section of the HT 
line feeding the relevant circuits. 

Sure enough, there was a low fre¬ 
quency video pattern plainly visible. 
And, as I watched, I was able to relate 
the pattern on the CRO with the pulling 
on the TV screen. 

So far, so good. The next question 
was, how was this happening. A closer 
look at the circuit suggested a possible 
cause. From the main power supply 
(215V) a decoupling network was used 
to supply a large section of the receiver 
including the video amplifier, IF strip, 
tuner, synch separator, reactance valve, 
horizontal oscillator, etc. It consisted of 
a 270 ohm resistor and a 60 mfd electro¬ 
lytic and delivered approximately 188V 
to the circuits. 

It was this decoupling network, and 
particularly the electrolytic, that I sus¬ 
pected. If the electrolytic was faulty, 
then video information in the plate cir¬ 
cuit of the video amplifier would appear 
across the 270 ohm resistor, and would 
thus find its way to all the other circuits 
connected to it. In particular, it could 
find its way to the horizontal oscillator. 


SIMPLE CHECK 

I fished out another electrolytic and 
bridged it across the suspect 60 mfd. 
The video on the HT line vanished 
immediately, as did all evidence of pic¬ 
ture pulling. This seemed conclusive 
enough, but I watched carefully as I 
lifted the spare electrolytic, expecting 
the trouble to return. 

Imagine my surprise when the CRO 
continued to show a clean HT line and 
the set continued to play free from 
picture pulling. Had I really found the 
trouble, or had the sudden jolt caused 
by placing the new electrolytic across 
the circuit effected a temporary cure 
to a faulty component somewhere else 
in the circuit? 

Unfortunately, there was no way 1 
could be sure except to wait until the 
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fault reappeared, then try again. So I 
set the chassis up in a corner of the 
bench where I could keep my eye on 
it while I went on with other jobs. 

And there it sat and played merrily 
with never a sign of trouble for the 
next day and a half; by which time 
I was beginning to wonder if it 
would ever misbehave again or, in fact, 
whether it had really done so the first 
time, or whether J had imagined the 
whole thing. 

But I hadn’t, of course, and it did 
start to play up again at the end of 
this time. The symptoms were exactly as 
before and the reaction to the new 
electrolytic also the same except that 
this time the trouble reappeared when 
I removed it. This removed any last 
doubts in my mind as to the real cause 
of the trouble and I lost no time in 
replacing the electrolytic. 

LIKELY CAUSE 

With the electrolytic out of the 
chassis, I took a closer look at it. The 
first thing that struck me as I handled 
it was a series of small lumps under 
the plastic covering. Peeling back the 
latter revealed a series of corrosion spots 
as being responsible. Even more signi¬ 
ficant was evidence of similar corrosion 
under the rivet fastening the negative 
pigtail to the can. This, I suspect, was 
the main cause of the trouble. 

A faulty connection like this could 
cause the electrolytic to become almost 
completely useless, yet could be of such 
a nature as to vary in degree with 
temperature and other changes, produc¬ 
ing a most elusive fault. As I had found, 
it was even sensitive to electrical surges. 

This is not an unusual fault where 
connections of doubtful quality are con¬ 
cerned. Paper capacitors, when they 
decide to go intermittent, are common 
offenders, and can play havoc with one’s 
attempts to track them down. Even the 
minute surge caused by the connection 
of a meter to the HT line can be suffi¬ 
cient to “cure” them for the time being, 
making it necessary to wait until condi¬ 
tions are favourable for it to reappear. 

DRY JOINTS 

Dry joints can behave similarly and, 
while I have never seen a learned treatise 
on the mechanics involved, I imagine 
it may be due to electrostatic attraction, 
minute sparks effecting a temporary 
weld, or combinations of such effects. 
In any case, I do know that they can 
drive one up the wall when they decide 
to be really stubborn. 

As far as this set was concerned, I 
let it run on the bench for a couple 
more days, then returned it to the cus¬ 
tomer. The last time 1 checked with 
him, it had been going for two months 
without a sign of trouble—which is near 
enough to a cure in my book. 

And, to finish off this month, here is 
a story in lighter vein. 

It started when a simple mantel set 
was delivered to the shop, labelled with 
the owner’s name and address, and a 
brief comment on its behaviour. It said, 
simply, “Poor volume.” 

Well that seemed straightforward 
enough, although I am always wary of 
jobs where I have not had a chance to 
discuss the trouble with the customer. 
Long years of experience have taught 
me that customer and serviceman seldom 
speak the same language when it comes 
to describing a faulty radio or TV set. 
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Added to that, of course, is the ever¬ 
present risk of overlooking an intermit¬ 
tent effect. 

Nevertheless, l decided to give the 
set a preliminary “once over,” repair 
any obvious faults, then discreetly ques¬ 
tion the owner when he came to collect 
it. If there was any suspicion of a fault 
which may have been overlooked I 
would still have an opportunity to in¬ 
vestigate it. 

PRELIMINARY CHECK 

I switched the set on, let it warm up, 
and tuned across the dial. I was greeted 
with a series of blurps, whistles, crackles 
and similar noise, such as had no place 
on the broadcast band but could con¬ 
ceivably come from a short-wave band. 
More careful tuning produced a couple 
of code stations and one weak foreign 
language transmission. 

Although I hadn’t realised that the 
set possessed a short-wave section, it 
took only a moment to find and operate 
the appropriate knob, whereupon a 
broadcast program burst forth at full 
blast. Whatever it was that was causing 
the poor volume, it certainly wasn’t in 
evidence at the moment. 

Suspecting a possible intermittent I 
pushed the set into a vacant corner of 
the bench where it could run undis¬ 
turbed while I went on with other work. 
If nothing showed up in a reasonable 
time I would have to contact the owner. 

In fact, the set ran for the next 
couple of days without the least sign 
of trouble, and I was on the point of 
calling on the owner when he saved me 
the trouble by walking into the shop. 

After explaining that I could find 
nothing wrong with the set, 1 produced 
the label which had accompanied the 
set, and indicated the “Poor volume” 
scrawled thereon. 

“Just how bad was this?” I asked. 
“Was it very poor, and did it behave 
this way all the time, or only at odd 
intervals?” 

His reply was quite definite. 

“Aw, it was crook all right, but 1 
dunno whether it does it all the time. 
Y’see, we don’t use it very often. Just 
now and again when we want to hear 
the news or the cricket or something 
like that. I fished it out the other night 
on account of the cricket coming up 
soon, but all I could get was couple of 
weak signals and a lot of whistles.” 

INSPIRATION 

At the mention of whistles, daylight 
dawned. 

“Did you by any chance check 
whether the set was switched to the 
short-wave band?” I asked. 

The expression on his face answered 
my question. 

“Aw no!” he wailed. “Was that all 
that was wrong?” 

I nodded. 

“Well wouldn’t it!” he muttered, then 
added several more comments about 
“those flamin’ kids” and what was going 
to happen to them—which I gathered 
might not be pleasant. 

Finally he calmed down. 

“How much do I owe you?” he asked. 

But he looked so crestfallen I hadn’t 
the heart to charge him. Besides, he 
had given me a good chuckle—and a 
story. 
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Quality Assembled Test 
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ALL EQUIPMENT FOR 220-240V. A.C. 50 CS. 
PRICES INCLUDE SALES-TAX. 

SEND REMITTANCE WITH ORDER FOR 
IMMEDIATE DELIVERY ANYWHERE. 
PHONE, WRITE OR CALL FOR FULLY 
DESCRIPTIVE LEAFLETS. 
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Electron Tube Distributors Pty. Ltd. 
3A WELLINGTON ST„ PRAHRAN, VIC 
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INVISIBLE LIGHT BEAM 
RELAY SYSTEMS 

Although we have described various light operated relay circuits for use 
as door minders etc., we have not, as yet, discussed the spectral res¬ 
ponse of these light sensitive devices and their possible use with invis¬ 
ible infra red radiation instead of visible light. This article describes 
the use of simple infra red filters to make invisible light beam relays. 


By John 

O UR first version of a light-operated 
relay circuit was the Photo-cell Re¬ 
lay Unit (June, 1953) which used a gas- 
filled photo-cell, a thyratron amplifier and 
a relay. A more recent version was the 
Light Beam Relay Unit (September, 
1961), which incorporated a. semiconduc¬ 
tor photo-diode, transistor amplifier, and 
relay. Then again our Simplified Light 
Beam Relay Unit (September, 1962), 
along with the Electronic Pistol Range 
(June, 1962) featured a cadmium sul¬ 
phide type photo-conductive cell. 

All of the devices mentioned have ap¬ 
preciable response outside the visible 
light spectrum, and we have prepared 
a graph showing this in greater detail. 
Also shown are the responses of the 
human eye, and the output of an incan¬ 
descent lamp. 

But first we must consider exactly 
what we mean by the term response 
when speaking of light radiation. 

The visible region is only a small 
portion of the electromagnetic spectrum. 
This spectrum includes radio, micro- 
waves, infra-red, visible light, ultra¬ 
violet, X-rays and gamma rays. The 
wave length unit used in the visible and 


Bnvidson 

infra-red region is the micron, which is 
one-millionth of a metre and is sym¬ 
bolised by the Greek letter mu. 

The visible portion of the electromag¬ 
netic spectrum begins with violet, about 
.4 micron, and extends down to deep 
red at about .76 micron. Infra-red 
energy starts at deep red and extends 
to about 1,000 microns. 

By considering the peak sensitivity of 
each curve as being 100 per cent we are 
able to show the relative sensitivity of 
the individual curves along the vertical 
axis. The horizontal axis is calibrated 
in microns. By superimposing the vari¬ 
ous curves on a graph having a common 
base line, the characteristics of the in¬ 
dividual light sensitive devices can be 
compared. 

Remember that the amplitude of these 
curves are shown in percentage of sen¬ 
sitivity and not in absolute values. It 
should be understood that the semicon¬ 
ductor type devices generally are of 
greater sensitivity than the emissive type 
photocells. 

Emissive type photocells generally 
have two types of emissive surfaces, each 
responding to different parts of the light 


spectrum. Maximum sensitivity in the 
blue region is obtained by the use of 
a caesium on antimony cathode, while 
maximum sensitivity in the red and infra¬ 
red region is obtained by the use of 
a caesium on oxidised silver cathode. 

The later type is well suited for the 
application in question, but, generally, 
semiconductor devices are increasing in 
popularity. Existing systems using emis¬ 
sive photocells could quite easily be con¬ 
verted to infra-red operation. 

The photoconductive cell with increas¬ 
ed sensitivity, small sizes, high current 
output and consequent simplicity of cir¬ 
cuitry, makes possible the use of light 
sensitive circuits in applications where 
photocells may previously have been con¬ 
sidered uneconomical. These cells con¬ 
sist essentially of a thin film of semi¬ 
conductor material, usually cadmium 
sulphide, in which the conductivity 
changes with the intensity of the light 
falling upon it. 

It may be considered as a light sen¬ 
sitive resistor having a resistance ranging 
from about 10 megohms in total dark¬ 
ness to only a few hundred ohms under 
conditions of high illumination. 

From the graph we can see that the 
photoconductive cell peaks in the red re¬ 
gion and providing that some loss in 
efficiency can be tolerated, it will respond 
quite well to radiation in the infra-red 
region. 

The photo-diode is a single PN junc¬ 
tion designed to allow light to be con¬ 
centrated on to the junction. When re¬ 
versed biased and in the absence of 
light, the resistance is high and only a 
small dark current will flow. When light 
falls on the junction the current flow 
increases considerably in a similar man¬ 
ner to that of the photoconductive cell. 

The graph reveals this to be the most 
suited to infra-red application in that its 
useful spectral response extends from the 
visible portion up to about 1.6 micron 
after which the germanium becomes 
transparent and the sensitivity abruptly 
falls to zero. 

The photo-transistor, a transistor with 



In this graph we have superimposed the approximate response characteristics of the individual light sensitive devices 
along with that of the human eye and the incandescent lamp. Although we have expressed wavelength in microns, 
the Angstrom unit is often employed. 7 micron is eauol to 70,000 Angstrom units. 
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its base emitter junction exposed, would 
have a similar spectral response to that 
of the photo-diode. 

Considering next possible sources of 
infra red, we find that this radiation is 
produced, to some extent, by every ob¬ 
ject having a temperature above absolute 
zero (-273 degrees C) and the radiation 
is directly related to its temperature. 
The sun is an excellent source of infra 
red radiation. 

An incandescent lamp having a tung¬ 
sten filament and heated to normal op¬ 
erating temperature produces a radiation 
output which peaks at about 1 micron, 
as shown on the graph. This is a con¬ 
venient source, and one which crosses 
the sensitivity curves of most devices at 
a useful level. 

INFRARED FILTER 

To eliminate the visible light produced ! 
by the lamp we recommend the use of 
the Kodak infra red filter type 88A. 
This, according to the makers’ informa¬ 
tion, has about 90 p.c. transmission at 
wavelengths above .74 micron. 

The filter is of the geiatine film type 
which is normally used mounted between 
optical glass. We obtained a 2 inch 
square from Kodak for only 4/9. They 
are also available in 3 inch squares. 

Care should be taken not to handle 
the surfaces as the fingers are invariab¬ 
ly moist and could result in the clouding 
of the filter. It can be cut with a pair 
of scissors but the manufacturers recom¬ 
mend that paper be placed on either side 
to protect the surfaces while cutting. 

To facilitate handling of the filter we 
cut it in half and mounted the pieces 
in 35 mm slide mounts. The jumbo 
size mounts measuring 45 mm square 
could also be used. 

We set up the Simplified Light Beam 
Relay (September, 1962) which uses the 
cadmium sulphide photoconductive cell 
in order to determine the effect of using 
a filter with this device. Tests indicated 
that a typical operating distance of 35 
feet for visible light had to be reduced 
to approximately half this for invisible 
infra red operation. However, there 
is no reason why this loss cannot be 
overcome by the use of a larger lamp. 

INVISIBLE BEAM 

With the filter in front of the lamp- 
house the beam is completely invisible 
and the only possible indication of its 
existence is the dull red glow of the 
filament, seen when looking directly into 
the lamphouse. Since an invisible beam 
makes alignment of the apparatus very 
difficult, we recommend that the filter 
be installed so that it may be easily 
removed during alignment operations. 

As already mentioned, the use of the 
filter in front of the light source (trans¬ 
mitter) may reduce the distance over 
which a given system may work, since 
the visible light which we have now re¬ 
moved previously contributed to the op¬ 
eration of the cell. 

However, the reduced light at the 
cell (receiver) may have another effect. 
It may make the system more sensitive 
to ambient light, since the cell is still 
able to detect unwanted visible light 
which may easily compete with the infra 
red light. 

The ambient light, therefore, will pro¬ 
duce what might be regarded as a high 
noise or background level resulting in a 
signal to noise ratio lower than that of 
the previous visible light systems. 

By limiting the cell operation to the 
infra red region only (reduced band- 
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siderably the signal to noise ratio. To 
do this a second filter, or half of the 
first, may be placed in front of the cell. 
The second filter will not be required 
when the system is operating in low 
ambient light conditions. 

Although extensive tests were not per¬ 
formed on the photo-diode, both the 
graph and preliminary checks indicated 
that the only apparent loss in efficiency 
of a system incorporating this device 
would be due to the slight reduction in 
transmission introduced by the gelatine 
film filter. 

Finally, it might be worth while, when 
•experimenting with filters and methods 
.of mounting, to consider a different type 
-iof lamp house arrangement. This would 
^consist of a metal box, approximately 
jscubical in shape and having a suitable 
I'hole in one side over which the filter 
fmay be mounted. 

a The optical system may be a para¬ 
bolic reflector instead of the lens, this be- 
' ing mounted on the opposite side of the 
This graph, when compared with box. Suitable reflectors may be obtain- 

that on page 60 will reveal the ed from discarded car headlamps, spot- 

effectiveness of the infra red filter lights, or even torches. Disposals stores 

in impeding the transmission of may be another source of supply. The 

visible light. lamp may be a suitable size automotive 

, * type, mounted between reflector and fil- 

width) it ^s possible to reduce the effect ter in such a way that it can be moved 
of the ambient light and improve con- back and forth for focussing. 
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IV©. 19 TRANSCEIVERS 2 to 8 Mcs. 

Containing 15 Valves. Viz:— (6) 6K7G. (2) 6K8. (I) 6B8. (I) Gfc /l £ /_ 
807. (1) EF50.(l) EB34. (1) CV6. (2) 6V6. as new. £6/15/. ***/ 

Genemotors 12 Volt DC Input. To suit above £2/19/6. 3Jin Meters Flush Mount¬ 
ed 5 mill movement shunted and calibrated. 0-50 milliamps. Brand new. Only 
27/6 each. 

Meters 0-30 amp AC/DC. moving Iron. 27/6 each. 

30 Me. I.F. UNIT TYPE 128 

Containing (9) 7 pin miniature valves with shields and poly sockets. Valves as fol¬ 
low: (6) 6AM6, (1) 6AL5, (1) 6AQ4, (1) A1714. 19 min. lead thru condensers 
complete, wired ideal TV sets, £*/f /I /f» 

size lli x 2* x 3 inch. Weight 31b packed. Xt**/ M.§/\9 

MODULATOR UNIT TYPE 304 

This unit contains 21 miniature valves with sockets and shields, including EF91 
or 6AM6, 6A.S6, ECC91, QS150/15, VR tubes, 6x4, etc. PT /I X /■ 
Many other parts. Weight 181b packed. **•/ Atf/■ 

II VALVE RECEIVERS, TYPE R-4/ARR-2, 234-238 MCS. £7/10/ each. 

“Barr and Stroud” Rangefinders. No. 12, MK5. With carrying case. Elsewhere 
£12/10/. OUR PRICE ONLY £5/17/6. 

METERS, Paton, 0-300 Volts A.C. or D.C., 5in Bakelite Case. Brand new. 

ONLY 37/6 EACH. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each . 

OAK TYPE 752 

Semi-rotary solenoid. 28 volt. 

7/6 each, 

10,000 OHM RELAYS 
Multi contact. Made by C. P. Clare 
of America. New. 17/6 each. 

5,000 ohm .12/6 each. 

2,250 ohm.10/ each. 

30 Me I.F. STRIPS 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete. New. 

25/- each. 

Condensers. .01 mfd 2,500 V.DC., 
working. 2/6 each. 

TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 

WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. \ 

TEMPERATURE INDICATORS 

Ideal for stovettes, oven, radiators, fire¬ 
sides, heaters, etc. These units are brand 
new and are only 7/6 ea. 
giiiiiiiiiiiiiiiiiiiitiiiiiiiiimtiiiiiiiiiiiiMiiiiiiiiiimiiiiimiHiiMiiiiiiiiiiiiiiiiitiic* 

SPECIAL 

SILICON DIODES. 

1 FROM SYNTRON (Canada) 1 
1 STV-4 400 Volt, 1 amp. 8/ ea. \ 
I STV-8 800 volt, 1 amp. 15/ ea. I 
1 STV-15, 1500 Volt, 1 amp. 31/ ea. 1 
Compare this current rating 
with other brands. 

?iimiiiimiiiiMiiiiitimimiiiiiiiiiiiiiiiiiiiitiiiiiitiiiimiiiiMiiiiiiiiiiiiiiiiiiiiiiii? 

Toggle Swit ches. . 2/6 each. 

Solder Resi n Cored 1J _ 10/ per lb. 

Gunsight Globes, 12-volt, double con¬ 
tact. dual filament. 1/ ea. 


VALVES 


805 

803 

813 

6J6 

VR150/30 

6SN7 

6J5 

7C5 with Socket 

6L7 

6SA7 

6K7GT 

6F5 

VR57-EK32 


£ 1 ea. 
39/6 ea. 
37/6 ea. 
9/6 ea. 
10/ ea. 
10/ ea. 
10/ ea. 
5/6 ea. 
7/6 ea. 
6/ ea. 
7/6 ea. 
5/ ea. 
6/ ea. 


Fuse Holders (i hole Mounting) 2/6 ea. 
Tag Strips, 1 doz. Mixed. From 4 

Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/- DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

B/Cast Coils Aer. Osc. RF. 

Known make 5/ ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 

1 % Resistors, 6,000 ohms. 1/ ea. 

~ 30/ ea. 

2/ ea. 
5/ ea. 


70 Deg. Yokes, New 
Carbon Mic. Inserts 
Bowden Cables, 6ft 


HEADPHONE CORDS 
2/6 each. 

12 Button push button selector switches, 

12/6 ea. 


FUSES 

FUSES. 5 amp and 500 milliamp. 6d ea. 

P.M.G. KEY SWITCHES 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/6 each. 

DCII Crystal Holders . . .. 2/ ea. 

D Type . . . 1 _. . . 2/6 ea. 

SCR522 Ci rcuits T. . . .. 12/6 ea. 

Condensers, oil filled .5, 2,000 volt. 

5/ each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT 
(TOP TAVERNER'S HILL) 


LM9402 


P.A. Amplifier 

(Continued from page 55) 

supporting on the full length and this will 
reduce the risk of heat damage. 

Some spaghetti sleeving may be 
slipped over the transistor leads. When 
doing this, cut the sleeves a little short, 
in order to leave sufficient bare wire to 
grip with a pair of pliers to act as a 
heat sink when soldering. When mak¬ 
ing any soldered joint on a printed 
board, be sure not to use too much heat 
or an excessive amount of solder. 

Of the transistors soldered directly to 
the board, only T4 needs to be fitted 
with a heat sink. This will normally be 
supplied with the transistor and should 
be held down under the mounting screw 
head on the driver transformer. This 
arrangement can be seen in the photo¬ 
graph. 

The components may now be mounted 
on the heat sink. These comprise the 
two output power transistors, the driver 
transistor and the protective diode. In 
addition, the speaker outlet socket is 
placed alongside one of the output tran¬ 
sistors. Next to the socket is a rubber 
grommet to take the battery cables. 

There are two fibre washers and a 
mica insulating washer with each tran¬ 
sistor. The fibre washers are pushed 
through the appropriate holes with the 
flange on the opposite side to the tran¬ 
sistor. The mica washer is placed in be¬ 
tween the transistor and heat sink. It 
is most desirable to apply a smear of 
silicone grease on each side of the mica 
washer. This adds considerably in the 
transfer of heat from the transistor to 
the heat sink. When mounting the tran¬ 
sistors, make sure that there are no 
burrs on any of the holes. This is most 
important as the transistors must seat 
squarely. 

CARE NEEDED 

Care should be exercised in the whole 
transistor mounting operation. Holes 
must be properly aligned and the tran¬ 
sistor must be screwed down with even, 
moderate pressure on each screw. Do 
not forget to put a solder lug under the 
mounting nut, nearest the board, of each 
transistor. This lug becomes the “col¬ 
lector” connection to the transistor. 

The front panel, with the bezel, jacks, 
microphone sockets and volume controls 
may be assembled to the case. The vol¬ 
ume control with the switch should be 
fitted in the position as indicated on the 
photo. This makes for the shortest bat¬ 
tery switching cable. 

The printed board assembly is fixed 
to the heat sink assembly by means of 
the four mounting screws of the trans¬ 
formers. The transistors, diode and 
speaker socket are now wired in. The 
resultant assembly is screwed to the case, 
using the insulating fibre bushes provid¬ 
ed. The battery cables and speaker leads 
are fed through a grommet at the side 
of the case. A space is also provided on 
the same side in which to store the bat- 
tory cables, speaker leads, etc., when 
not in use. 

It is only necessary now to connect 
the amplifier to the speaker system or 
other suitable load, and a 12 volt bat¬ 
tery. Assuming that the wiring has been 
thoroughly checked, the amplifier should 
be ready for use. It would be well to 
note that it is not advisable to work on 
the amplifier when it is switched on, as 
transients may cause permanent damage 
to the transistors. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


From Mr R. C. Weeland, of 23 Angus Avenue, 
Epping, N.S.W., comes the suggestion of using the 
Schmitt circuit as the actual sawtooth generator in 
a C.R.O. While resultant circuit is less sophisti¬ 
cated than the timebase in our September, 1962, 
issue, it is simpler and may interest some readers on 
that account. 


Mr Weeland says: 

“I was most interested by the 
article Miller Integrator Time- 
base appearing in your Septem¬ 
ber, 1962, issue. Have you ever 
considered using the Schmitt cir¬ 
cuit as the saw-tooth generator 
instead of just a trigger tube for 
the Miller? 

“When building my own 
C.R.O. some four years ago, I 
tried various timebase circuits, in¬ 
cluding the Miller. I formed the opinion 
that this circuit, as used in the Cossor 
1035, is very good but was not suitable 
for owner-builders. The Schmitt circuit 
was much easier to get going. 


c 

Approx. Freq. 

.5 

7.5-35cps 

.15 

25-1 lOcps 

.05 

75-350cps 

.015 

250-1100cps 

.005 

750-3500cps 

.0015 

2.5-11 Kc 

.0005 

7.5-35KC 

.00015 

25-1 lOKc 

B/C 

Trimmer 

75-350KC 


12AT7 


55K: 


1M FINE 
/ SWEEP 

r\ -- 


► AJ2 AU7 


i 7 




► 25UK 


60V 


25V 


45K 

100K 


2000 


500pi- 

6000 


100K 

SYNC. 


GRID 

5BP1 


COARSE SWEEP 


ADDING MACHINE FROM COUNTER 

'J'HE idea of making an elementary add- The child who correctly performs an 
ing machine from an ex-disposals addition in his head calls out the next 
“Working from an article Schmitt Mul- counter comes from Mr Dorn England, two numbers to be added, being then 


tivibrator published in the Wireless 
World, July, 1958. I developed the time- 
base shown in the diagram enclosed. 
Amendments were necessary to allow the 
use of a 12AT7 in lieu of the 6J6 sug¬ 
gested. 


Flat 9, 383 Gilbert Rd., Preston, Vic. permitted to dial them for a check. This 

Our correspondent says that the maintains concentration in the class, add- 
machine was originally constructed to i n & stimulus to the sometimes painful 
aid a physically handicapped child who process of mental arithmetic. (Addition 
could not use a pencil in the ordinary on Jy» of course.) 

way but who could use a rod in his junk box provided the power 

Synchronising is particularly simple, mouth to dial a telephone. The frame su PPly> which includes an old 80 thought 

With the exception of the lowest and attached to the panel adjacent to the tc ? b® useless. Consequently, there is a 

highest ranges, the control may be left dial was used to hold additional assign- Pitiful drop in voltage under load, but, 

set a little more than halfway up. The ment cards, which the child worked in s .ince loading is intermittent, the 80 con- 

trace may then be locked in using the his head, then checked using the machine, tinues happily to do the job. The tele- 

Fine control. At the moment, however, the machine P^one dial and relay counter were bought 

“The Fine control has negligible effect »s being used as an aid to mental arith- fr0 ^ * 

on the amplitude. This is some 6.0-6.5 nietic for a class of normal children. 

V P-P for all frequencies except the 


highest, for a H.T. supply of 60 V. 

“Unfortunately, the linearity is inferior 
to that of the Miller but is quite satis¬ 
factory. 

“The lower output requires an X am¬ 
plifier with more gain. This was not 
regarded as a fault in the writer’s case 
as it was considered desirable to have 
an amplifier capable of producing a de¬ 
flection of 2.5in (tube is 5BP1) for an 
input of 3V P-P. 

“While the circuit shown may not be 
suitable for use in your C.R.O. it might 
be of interest to others. The resistor 
sizes are actual values (i.e. not marked 
values) and preferably should be within 
10 %. 

“I have tried three 12AT7s and, ex¬ 
cept for minor changes in frequency and 
output, there was no change in perform¬ 
ance. 

“The values of C are shown herewith, 
Note that there is just the one capacitor 
to change by the ‘coarse’ control.” 


DIAL IMPULSE 
SPRINGS 


COUNTER 


V, 


MANUAL > AUTO 

h 


►4700 
* 2700 


1350V 


5000 


MAKE 

CONTACTS ON 
COUNTER 


25K VOLTAGE DIVIDER 

80 




"X 




300V 

300V 


6.3V 


ml 

mJ 


uu 


PILOT 


240V AC 


EXPERIMENTAL 
VALUES ONLY 


For classroom purposes, usually only 
the last two figures are needed and, 
after the sum has been completed, a 
flick from “Manual” to “Auto” brings 
the oscillatory circuit into operation and, 
with the values used, clicks the relay 
counter on at the rate of about 10-12 
digits per second. 

Children soon learn to switch back 
to manual just as the last two numbers 
become Os. 


USING SCHMITT TRIGGER AS SAWTOOTH GENERATOR 
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AN AM TRANSMITTER 
FOR THE 144Mc. BAND 

Here is a simple, relatively inexpensive transmitter which is capable of 
putting out an impressive signal on l44Mc. Its circuitry is not so 
complicated that it would deter the newcomer to the band and yet is, 
we think, sufficiently advanced to satisfy the demands of the more 
experienced VHF man. 

Keith Jeifcoat 


A LTHOUGH the AM/SSB transmitter 
and its high power linear final 
which we featured in the October and 
November issues of last year received 
quite a good response from readers, there 
were some who felt that it was just 
a little too complicated and expensive 
for their present circumstances and 
numerous requests for a simple AM only 
transmitter were received. The design 
and presentation of this transmitter is 
our answer to those requests. 

The start of our design commenced 
with the decision that only new and 
locally available parts would be used in 
the construction and that, if possible, 
the unit would be compacted into one of 
our standard 13 by 8 by 7 inch instru¬ 
ment cases with room left in the layout 
for the addition of such things as a VFO 
and mixer valve and, if desired, the easy 
modification of the unit to SSB opera¬ 
tion when, and if, that mode of trans¬ 
mission becomes universal on the two 
meter band. 

In the final prototype we have suc¬ 
ceeded in meeting all of these demands 
without any compromise of excepted 
construction and layout practice at VHF. 

Looking at the circuit diagram it can 
be seen that the unit is basically a three- 
stage RF section multiplying 18 times 
from an 8 Me crystal to arrive at the 
final frequency of 144 Me. The final 
class C amplifier is plate and screen 


modulated by a pair of 6GW8 valves run 
in class A. The power supply is a voltage 
doubling arrangement using silicon 
diodes. 

For a more detailed analysis of the 
circuit we could commence with the 
crystal oscillator, which is of the popu¬ 
lar “Robert Doller” type. In this con¬ 
figuration the crystal is placed between 
the grid of the valve and a capacitive 
divider on the HT side of the plate tuned 
circuit. Since oscillation of this circuit 
can only take place through a feedback 
path provided by the crystal and the cap¬ 
acitive divider, and at a frequency gov¬ 
erned by the tuned circuit, and since 
the tuned circuit is set to resonate at 
three times the crystal frequency, the 
crystal oscillates in an overtone mode 
and not at its fundamental frequency. 
In fact, in a p operly designed and oper¬ 
ating overtone circuit there should be no 
trace of oscillation at the fundamental 
frequency of the crystal whatsoever. 

The usual value for the capacitor 
marked CX is 47pF, but some altera¬ 
tion of this value may be necessary 
to encourage your chosen crystal to 
oscillate correctly in the overtone cir¬ 
cuit. Increasing the value of this 
capacitor will decrease the amount of 
feedback and similarly decreasing its 
value will increase the feedback. The 
correct value is that which will cause 
the oscillator to function each time the 


HT is applied but will not result in the 
production of spurious frequencies in 
the output. 

Those who have not used the overtone 
type of circuit before should note that 
not all crystals are suitable for use as 
overtone oscillators. Most will work 
quite satisfactorily but every so often an 
odd one is encountered that no amount 
of coaxing will cause to oscillate. In 
these cases it will pay to try thoroughly 
cleaning, and perhaps even edge grind¬ 
ing the crystal before discarding it for 
this use. Most of those in the FT243 
type of holder seem to be quite satisfac¬ 
tory and any that are marked “V cut” 
should be excellent. 

UNUSUAL COIL 

The output signal from the overtone 
oscillator is capacitively coupled to the 
second half of the 12AT7 twin triode 
which runs as a tripler with its plate 
tuned circuit resonant around 72 Me. 
This plate circuit is somewhat unusual 
in that it uses a new type of silvered 
ceramic, slug tuned pre-fabricated coil. 
These units should be available through 
most trade houses by the time this article 
goes to print, but, if desired, a substitute 
coil can be made from 18-gauge tinned 
copper wire. The details are: 4 turns, 
iin inside diameter by 5/8in long. Tun¬ 
ing is accomplished with a 3/30pF trim¬ 
mer wired between the plate (pin 6) of 
the 12AT7 and chassis. 

Capacitive coupling is once again used 
to carry the signal to the grid of the 
12BY7, which doubles in its output cir¬ 
cuit to the final transmitted frequency 
of 144 Me. Although the output power 
would be "quite small the signal in L3 
could, if desired, be link coupled to an 
aerial. Some form of modulation would 
be necessary but this could easily be 
accomplished with a single 6GW8 having 
a standard 7000 ohm speaker transfor¬ 
mer for a plate load. The HT for the 
12BY7 would be taken from the plate 
of the 6GW8 to provide heising choke 
modulation of the valve. 

The grid of the triode section in the 
6GW8 could be driven with a high gain 
crystal microphone but better results 
would probably be achieved with a cor- 
bon microphone connected through a 
suitable transformer into the grid. 

Coming back to the circuit of the com¬ 
plete transmitter, we find that the out¬ 
put of the 12BY7 in inductively coupled 
through a balanced network to the grids 
of the QQE03/12 final amplifier valve. 
The plate circuit of the final is a conven¬ 
tional push-pull arrangement with link 
coupling through to the aerial circuit. 
A small trimmer capacitor is placed in 
series with the earth side of the link 
to help balance out any reactance which 
may appear on the line. 


METERING 

Metering of the transmitter is accom¬ 
plished with a O-lmA meter and a two- 
pole five position switch. The first three 
positions on the switch read the grid 
drive to V1B, V2 and V3 and the fourth 
and fifth positions are cathode current 
on V3 and RF voltage on the aerial 
line. The grid drive and cathode cur¬ 
rent readings are achieved through the 
use of simple resistive divider networks 
and the RF on the aerial is rectified by 
a germanium diode and applied to the 
meter through a pre-set sensitivity con¬ 
trol. 

The capacitive pickup for the RF 
meter is through a capacitor marked on 
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12AT7 


12BY7 


QQEQ3IJ2 FINAL 


TO Rx 



6800 1W 


100 

350 FIL. h - 

SwV ? ^USE 

I 240V 
AC 


The similarity between the "Playmaster 707" and our modulator and power supply can be seen in the main circuit 
diagram. The use of this circuitry was a " natural " since its power output and supply capabilities are closely 

matched to the transmitter's requirements. 


the circuit as a one to two pF unit. 
Very little coupling is needed here and 
in our case we used a 2.2pF ceramic 
capacitor. If desired a small “gimmick"’ 
capacitor consisting of two pieces of 
hookup wire twisted together could be 
used. 

The modulator and power supply cir¬ 
cuitry was developed from the Playmas¬ 
ter 101 Basic Amplifier featured in the 
August, 1962, issue of the magazine. 
This circuitry was a “natural” for us 
to use because the 6GW8 valves provide 
a good match to the particular type of 
modulation transformer we desired to 
use and the power supply, a voltage 
doubling type, would easily meet the vol¬ 
tage and current requirements. 

The sensitivity of the original Play- 
master circuit was around 200mV for 
full output. Removal of the negative 
feedback increased the gain but it was 
still insufficient for our requirements so 
an additional stage of amplification (one- 
half of a 12AX7) was added. The fre¬ 
quency response of the amplifier was 
limited by the use of smaller coupling 
capacitors and a shunt capacitance across 
the primary of the modulation trans¬ 
former. Its response is now substantially 
flat over the speech range, with a grad¬ 
ual roll-off at either end. 

One of the prime causes of “splatter” 
in an AM transmission is the lack of a 
suitable load across the secondary wind¬ 
ing of the modulation transformer dur¬ 
ing negative half cycles of modulation. 
To overcome this problem we installed 

Radio, Television & Hobbies f February , 


a silicon diode and load across the 
secondary of the modulation transformer. 
On positive half cycles the diode will 
have no effect on the transformer but 
during the negative half cycle it will 
conduct and effectively place the 5K re¬ 
sistor across the transformer as a load. 

Since it is desirable to have some 
form of a tone oscillator in a 144 Me. 
transmitter we used the second half of 
the 12AX7 preamplifier valve to form 
a cathode-coupled multivibrator which 
runs at roughly 1000 cycles. This was 
a particularly convenient form of oscil¬ 
lator for us to use since, as can be seen, 
it involves the use of only three com- 

I ~~~~ COIL DATA -, 

LI — 10 turns of enamelled 
copper wire on a 5/16" slug 
tuned former. 

L2 — Ducon "silvered ceramic" 
former, 8 turns over one inch 
with slug tuning (see text). 

L3 — 3 turns of 18 gauge tinned 
copper wire, 5/16" inside 
diameter, spaced 5/16". 

L4 — 2 turns at either end of 
L3. Same wire size and coil 
diameter. 

L5 — 4 turns of 12 gauge tinned 
copper wire, 1" I.D. wound 
with gap at centre to accom¬ 
modate L6. 

.6 — 2 turns of 18 gauge 
enamelled copper wire. T" I.D. 

J963 


ponents, plus the half 12AX7 which 
would otherwise have remained unused. 

The use of cathode coupling in the 
12AX7 means that the cathode must be 
unbypassed and so the amplifier section 
suffers some loss of gain through degen¬ 
eration, but this is no problem since the 
overall gain of the modulator is still 
such that an 8mV signal fed into the 
mic ophone socket will produce 12 watts 
in the secondary of the modulation 
transformer. With plate and screen mod¬ 
ulation this is more than sufficient to 
handle the 20 watts input which the 
QQE03/12 provides. 

The tone oscillator is brought into 
operation when desired by the use of 
a panel-mounted toggle switch positioned 
near the microphone socket. This 
switch simply breaks the HT to the 
feedback section of the 12AX7. 

Two panel-mounted toggle switches 
interrupt the primary of the transformer 
(Fil on/off) and the HT secondary (HT 
on/off). One panel warning lamp is 
wired permanently to the filament line 
to show that the 240 volts is on and 
another is operated by a dual set of 
contacts on the HT switch to show that 
the HT is on. These switches and 
lamps may seem something of a luxury 
but iney do enable an operator to moni¬ 
tor the state of the transmitter at a 
glance. 

Switching from transmit to receive is 
accomplished by a lever operated “Oak” 
type switch of the same type used in the 
“Two Unit Monitor Intercom System” 
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THE SHELF LIFE OF COMPONENTS 


is g uaranteed by 



A Division of Ferris Industries Limited 



MOST OF THE COMPONENTS ON THE SHELF ARE 
THE RESPONSIBILITY OF THE SERVICE MAN 

If they deteriorate* he stands the loss. Not so with Tele¬ 
components reliable replacement parts. Your shelf stock IS 
OUR RESPONSIBILITY, covered by our guarantee against 
breakdown on installation. This claim costs us a lot in ex¬ 
pensive tropic proofing varnish, elaborate vacuum and dry¬ 
ing plant, plus Kraft condenser tissue, but almost nothing for 
reject and return costs! 


THESE ARE FACTS! 

• Only a genuine tropic proofing varnish 
vacuum impregnated into an oven dried 
winding withstands hiqh voltage transient 
peaks associated with TV receiver circuits 
and effectively excludes all moisture en¬ 
countered in an averaqe Australian Sum¬ 
mer. 

# The only effective layer interleaving mat¬ 

erial in such cases is KRAFT CONDEN¬ 
SER TISSUE. Conventional glazed paper 
traps moisture, repels varnish and ionises 
freely — resulting in RF electrolysis and 
breakdown. 



752 PITTWATER RD, 
BROOKVALE, N.S.W. 


Telecomponents parts are available from . . . 

★ FERRIS BROS. PTY. LIMITED * TELECOMPONENTS WHOLESALERS 


FERRIS BROS. PTY. LIMITED: Sydney: XF0221. 
Melbourne: 42-3141. Brisbane: 56-0102. 

Newcastle: 61-5071. Wollongong: B1922. 

Canberra: JI569. Orange: 5010. Townsville: 3444. 
Rockhampton: 4041. 


SYDNEY: Universal Car Radios. 35-4356 and 74-2525. Brcville Wholesa'crs 
Pty. Ltd.. 56-5446: Electronic Parts Pty. Ltd.. 56-0425. .MELBOURNE: 
Edmunds Bros. Ptv. Ltd., FB3971: Radio Parts Pty. Ltd., FYI25I: W.A.: 
Tedco Pty. Ltd., 28-4921. S.A.: Wooilard and Crabbc Ltd.. 51-4713. TAS¬ 
MANIA: W. and G. Genders Pty. Ltd., Launceston. Devonport, Hobart and 
Burnic. 
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TX HX SWITCH 


The underchassis wiring is quite neat even though short leads and point to point wiring have been used in the 
RF section of the unit. For best results with the unit the aerial connections should be run in true 70 ohm co-ax 

such as PT11M or a similar type. 


published in the August, 1962, issue of 
the magazine 

Our first thoughts on a means of 
switching the aerial connection and 
applying HT to the transmitter were to 
use a relay having a double changeover 
set of contacts. Such a relay would need 
a DC supply to power it and would have 
to be operated from some form of panel 
mounted or other form of switch so 
we decided to investigate other means of 
transmit/receive switching. 

The aforementioned lever action switch 
looked an interesting possibility so we 
conducted some tests on it. These tests 


not only showed that it would stand up 
to switching the HT voltages involved 
but that it would also stand up to 20 
watts of RF at 144 Me across its con¬ 
tacts. It was accordingly decided to in¬ 
corporate the unit into our design. 

By connecting the first and third con¬ 
tacts of each pole in parallel this switch 
can be made to operate as “press to 
talk” in the lower position while the 
upper position is transmitter “locked on.” 
The centre position is “Receive.” 

The unit is contructed on a standard 
12 x 61 x 2} inch chassis and housed in 
a standard 13 x 8 x 7 inch case. A 


glance at the photographs showing the 
under and above chassis views of the 
unit will reveal the layout adopted. 

In the positioning of valves and 
other components we have endeavoured 
to achieve a layout which would not only 
be within the bounds of good VHF prac¬ 
tice but which would also provide a 
symetrical panel appearance in the finish¬ 
ed product. We feel, in all sincerity, 
that we have achieved our aims in these 
matters. 

The three valves in the RF 
section follow a straight line, start¬ 
ing with the crystal and crystal 


j! 1 Chassis 12in x 61in x 2£in. 

? 1 Case 13in x Bin x 7in. 

1 Power transformer, voltage 
!> doubler type, secondary 126 

? volts AC at 180mA DC 6.3 volts 
t c.t, 3A, 63 volts 4A. (PVD109 
j or similar). 

1 2.5 henry 200mA choke (F2.5/ 

!; 200 or similar). 

1 1 Modulation transformer, primary 
Z 8000 ohms C.T., secondary 

4200 ohms (MT367 or similar). 
\\ 6 Noval sockets. 

J; 2 6GW8 valves. 

1 12AT7 valve. 

X 1 12AX7 valve. 

I! 1 12BY7 valve. 

2 1 QQE03/12 valve. 

3 Power diodes 1N1763, FST1/4, 
]; OA210, etc. 

j! 1 Germanium diode 0A85, etc. 

<! 1 3 pole, 3 position lever type 

I; switch, up, locking, down, non- 

locking. 

]> 1 0-1 mA meter. 

<1 1 2 pole, 5 position switch. 

• ! 3 Single pole, single throw toggle 

!| switches. 


PARTS OST 

1 Double pole single throw 
toggle switch. 

4 Pilot lamp holders. 

4 6.3 volt pilot lamps. 

1 Suitable microphone socket. 

3 Suitable knobs. 

2 Suitable co-ax sockets. 

5 3 lug tagstrips. 

5 5 lug tagstrips. 

1 Ducon silvered ceramic coil 
form (8 turns over one inch). 

1 5/16" slug tuned plastic former. 

1 Suitable 8Mc crystal. 

1 Crystal socket. 

CAPACITORS 

2 2.2pF ceramic. 

2 3/30pF trimmers. 

1 25pF per section, split stator 
variable. 

1 33pF ceramic. 

2 47pF ceramic. 

1 470pF ceramic. 

1 lOOOpF ceramic feedthrough. 

9 lOOOpF ceramic. 

2 4700pF ceramic. 

1 .015mfd plastic. 1,000 volts W. 

2 .022mfd plastic. 

1 .lmfd paper. 


1 3X50mfd electrolytic 350 VW. 

2 lOOmfd electrolytic 200 VW. 

1 lOOmfd electrolytic 350 VW. 


RESISTORS 


1 

5 ohm 

10 

1 

5000 ohm 7 


watt. 




watt 

1 

5.6 

watt 

ohm 

2 

1 

6800 ohm 

1 watt. 

1 

ohm 


1 

15k i watt. 

150 

2 

2 

18k watt. 


watt 



1 

25k tab. pot. 

1 

470 

ohm 

i 

2 

27k 1 watt. 


watt 


2 

47k watt. 

5 

1000 

watt. 

ohm 

2 

2 

3 

100k i watt. 
220k 1 watt. 



* 

1 

470k watt. 

3 

2700 

ohm 

2 

1 meg £ watt. 


watt. 



1 

1 meg pot. 

1 

4700 

ohm 

1 

2 

2.2 meg 1 


watt. 




watt. 


SUNDRIES 

Three core power fl, 9 3/8“ 

rubber grommets, co-ax cable, nuts 
bolts washers, etc., 18 and 10 
gauge tinned copper wire, hook-up 
wire, cable clamp, three pin power 
plug, shielded wire, cambric sleev¬ 
ing, etc. 
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foster dynamic microphones 


Marketed by 


Plus Sales Tax __ 9/8 


ZEPHYR PRODUCTS PTY. LTD, 

STREET, GLEN IRIS, S. E. 6, VICTORIA 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT & COMPONENTS 


SPECIFICATIONS: 


Output Impedance 
Effective Output Level 

Frequency Response 
Directional 

Characteristics 

Weight 
Cable 
Stand 
Adaptor 
Neck Cord 


20 ohms. 50k ohms. ±30% 

-58 dB (50k ohms) =t 30% at 
1,000 c/s (Odb = I V/microbar) 

100-12,000 c/s ± 5 dB 

NON-DIRECTION 

3.81 OZ (WITHOUT STAND) 

3mm. P.V.C. 4' II" 

Desk Type (Model SF-II) 

I" 26 T.P.I. to 5/16" WHIT. 

For lavallier use 


DF-1 


Price Retail 50k ohms -- £5/5/- 
Plus Sales Tax __ 10/1 1 

Price Retail 20 ohms __ £4/12/6 


THIS IS TERRIFIC! 

NO MORE TANGLED CABLES 

TEMPLE 

WIND UP CABLE REELS 
SOLVE THE PROBLEM 


CABLE REEL 


Wherever an extension flex is required for the remote operation 

of electrical apparatus TEMPLE cable reels are the answer . . . 

for garage, factory, workshop, home or business premises gener¬ 
ally. 

LIGHTWEIGHT.COMPACT. PORTABLE. 

AVOID TIME-WASTING TANGLES . 

• Fully approved twin plug outlet with built-in double pole switch¬ 
ing permits use of two pieces of electrical apparatus at the same 
time with complete safety. 

• Interlock prevents reel being revolved whilst apparatus is plugged 
in, thus safeguarding plugs and leads from damage. 

® Fitted with heavy duty 250 volt 10 amp cable for AC or DC use. 

• Rugged steel frame protects spool and fittings from damage. 

• Carrying handle and crank make rewinding for transport and 
storage simple and rapid. 

• Self lubricating bearings permit spool to revolve freely, removing 
drag from cable. 


MODEL CR240A 

WEIGHT 

PRICE 

10ft cable 

91b 

£ 10 17 0 

50ft cable 

131 b 

£ 12 19 0 

100ft cable 

181 b 

£ 15 II 0 

MODEL CR240B 

1 Oft cable 

121 b 

£ 13 0 0 

100ft cable 

2II b 

£ 18 0 0 

200ft cable 

31 lb 

£21 14 0 

300ft cable 

41 lb 

£25 18 0 


TRADE ENQUIRIES INVITED. 



WILLIAM WILLIS & Co. Pty. Ltd. 

428 ELIZABETH STREET, MELBOURNE 

TELEPHONE 34-6539 
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The chassis layout is clearly illustrated in this photograph. By re-positioning 
the power choke and removing the modulator components it would be quite 
a simple matter to install a basic filter or phasing generator on the chassis 
and so convert the unit to SSB. 


oscillator at the rear of the chassis 
and culminating with the final amplifier 
and its tuned circuit at the front panel. 
At VHF it is unwise to have a “bend” 
in the RF multiplier chain since this can 
cause feedback and other problems. Our 
prototype worked perfectly the first time 
it was switched on without any sign of 
feedback and attendant troubles. 
Neutralisation was later applied to the 
QQE03/12 as a purely precautionary 
measure. 

The modulation transformer is ad¬ 
jacent to the RF final amplifier valve 
and the modulator valve line-up runs 
along the front panel line of the chassis 
so that its high gain end (the 12AX7) is 
furthest from the RF section. This lay¬ 
out helps reduce the possibility of RF 
entering the pre-amplifier stages of the 
modulator, a problem of some impor¬ 
tance at VHF, and to a lesser extent 
at lower frequencies. 

The power supply occupies that por¬ 
tion of the chassis which remained after 
the valve layouts had been decided on. 
If we have any criticism of our own work 
it would be that the power transformer 
is a little close to the 12AX7 pre-ampli¬ 
fier valve but, in point of fact, there is 
no hum pick-up with the valve shielded 
and we were rather fortunate in this 
regard. 

VFO POSITION 

After we had placed the major com¬ 
ponents on the chassis we decided that 
there would be some merit in retaining a 
vacant space alongside the 12AT7 crystal 
oscillator for the later addition of a VFO 
and mixer valve. We had already placed 
the power choke in this position so we 
left a vacant space at the bottom left 
under the chassis to which the choke 
could be later removed, allowing the 
mixer and VFO to occupy its present 
position. Readers may prefer to place 
the choke under the chassis and forestall 
a possible later alteration. 

The microphone socket is placed on 
the front panel since a microphone is 
customarily used in front of the trans¬ 
mitter but the co-ax input and output 
connectors have been positioned in the 
rear of the chassis since we can see no 
benefit in having co-ax leads draped 
around the front of the unit. 

Those who wish to duplicate exactly 
our layout, etc., may find that ready 
punched chassis and panels will be 
available in due course or, if you are the 
type who prefers to “roll his own,” 
chassis blueprints will be available at 
the cost of 5/ through the query ser¬ 
vice of the magazine. 

Those who would desire to later 
modify the unit for SSB transmission 
will find that a filter or phasing genera¬ 
tor can be quite easily fitted into the 
space at present occupied by the modu¬ 
lator and modulation transformer. Very 
little in the way of chassis modifications 
would be required. 

Wiring of the unit is fairly straight¬ 
forward and so we do not propose to 
delve at great length into this matter. 

In the transmitter lineup single point 
earthing of each valve and its associated 
components has been observed. In our 
case we placed a solder lug under the 
socket mount nearest the chassis on 
each socket and returned all earth leads 
for that valve to this point. Lead 
lengths of the components in the RF 
circuitry should be kept as short as pos¬ 
sible, with the emphasis being on effi¬ 
ciency rather than on “beauty” of the 
finished wiring. 

A three lug tagstrip alongside the 


12AT7 carries the 4700 ohm plate 
dropping resistor for the crystal oscil¬ 
lator and a similar tagstrip alongside the 
12BY7 is used for the 27K screen re¬ 
sistor for this valve. 

The neutralisation capacitors for the 
QQE03/12 consists of two one inch 
lengths of 18 gauge tinned copper wire 
soldered to each of the grid pins on the 
valve. A length of cambric sleeving is 
slipped over each of these wires and they 
are crossed and bent over so that each 
of them is in close proximity to the 
diametrically opposed plate pin of the 
valve. Adjustment procedure will be 
given later in this article. 

If you use the same type of modula¬ 
tion transformer as we did you will 
notice that it has a separate 3.5 ohm 
secondary winding. This could if des¬ 
ired, be used for “sidetone” monitoring. 


however, in our case we simply termin¬ 
ated it on a tagstrip, unused. The pri¬ 
mary leads of the transformer are sol¬ 
dered directly to the plate pins of the 
6GW8 valves and the main secondary 
winding is terminated on a tagstrip just 
to the right of the transmit/receive 
switch. 

A three lug tagstrip mounted just be¬ 
low this secondary tagstrip is used to 
terminate the negative peak loading di¬ 
ode and its series resistor. 

The audio section wiring is quite 
straightforward, the two tagstrips moun¬ 
ted alongside the valves being used to 
terminate the cathode circuit of the 
phase-splitter and the plate load resis¬ 
tors of the voltage amplifier valves. 
Shielded lead should be used for the 
two leads to the aduio gain control 
mounted above the chassis. 


MACKS ELECTRONIC DISPOSALS 

Postage 1/6, any quantity, 1-50 items 

Rola 12/50 chokes, 5/ Ferrite pot cores . . 3/ Miniature plug and 

Rola 8K —3.5 speaker Ferrite “E” cores . . 3/ lack. 3 / 

25VH RF " 7/6 So*" lamp holder M 6v vibrators PM 104.^ 

chokes. 1/6 Ceramic trimmers I2v vibrators M231. 

16 mfd +16 mfd 10-100 pf.1/3 18/6 

400v w. electros . . 6/6 47K 35w resistors, 2/6 Miniature Philips 2- 

40 mfd 15v . . . . 1/9 50 K tab pots. . . . 2/6 gang condensers (short 

50 mfd 50v . . . . 2/6 5 ta u Dots 2/6 shaft) . 6/6 

50 mfd I50v . . .3/ EE Eb P " Z,, 455Kc Philips rounds 

500 mfd 12v . . ..3/ 50K carbon pots 3/6 I.F.T.3/ 

200 mfd 200v .. 3/6 -25 meg A +.25 meg 1EA60 diodes 500mA 

.01 mfd 200v . . . . 4d C concentric . . . . 5/ 500 P.I.V.9/3 

.01 mfd lOOOv . . 9d 5 meg a 4-50K E 6 AM 6 . . . . . . 5/ 

.047 mfd lOOOv .. 1/ concentric.5/ 6U7.4/ 

500 pf 5% mica 4d 4r sneaker „ 2 1/ 6C Q 6 . 6/6 

4700 pf 5% mica . . 4d ‘ spea , kers ■ • * • 902 . 22/6 

Ferrite rod 6in x *in 5F speakers .... 28/6 884 . 12/6 

x iin . . ..3/ Cases for above ..5/ 991 V. Reg.2/6 

MACKS ELECTRONIC DISPOSALS 

253 RUNDLE STREET, ADELAIDE 

Stop Press: Transformer, 230v—6.3v at 5A plus 6.3v at 5A 28/6. P&P 7/6 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 



HOMECRAFTS OFFER 

C0MRLBT6 TRAMSiSTORtSiO 
J SECTION 

INTERCOM 

SYSTEM 


available from 
2 sections upwards 


FERROCART VTVM 

1. OUTLINE OF MODEL PV-33: 

The Model PV-33 is designed to suit all elec¬ 
tronic testings by amateurs and servicemen of 
radio. TV and Hi-Fi's or at factories for Indus¬ 
trial use. 

The Model PV-33 measures such values on AC. 
DC currents, resistance. Zero-Centre. RF and 
high voltage. 

The high input resistance of the PV-33 makes 
the circuit free from the affection bv load effect 
and ensures you get more stable and accurate 
readings on all ranges. 

£21/18/9 

Ferrocart HF Probe.54/- 

Ferrocart HV Probe .67/- 


CARBON 

1 M w/switch 

1M. 

100K .. .. 

100K w/sw. 
500K .. .. 

500K Min. 

w/switch . 
2 M w/switch 
.25M . . 

25K w/sw. 
5K w/sw. .. 


POTENTIOMETERS 

2/-.25M Tab. Pots 1A 
2/- 2K-500K 
1A w/sw*. ea. 10/6 
2 /- 100K-100K, 

1 /- 8/6 ea. 

50K-50K 8/6 ea. 

1 /- 10K-10K 8/6 ea. 

2/- 5K-5K . . 8/6 ea. 

1/- IK-IK . . 8/6 ea. 

2A 1M-5M . 8/6 ea. 

2 /- I00K-2M 8/6 ea. 


Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 

DC. 

CURRENT 

Ranges 

Ranges 

Ranges 

0-1OV 

0-1 OV 

0-1MA 

0-5 0 V 

0-50V 

0-100MA 

0-250V 

0-250V 

0-500MA 

0-500V 

0-500V 


0-1000V 

0-1000V 



OHMS Range-0-100,000 OHMS 


SPECIALS 


Car Radio R.F. Chokes .... 1/- ea. 

5-Tag Anchor Strips. 2A dz. 

Novai Valve Cans (short) . . 1/- ea. 

Ceramic Trimmers .. .. .. 1A ea. 
7A. 240V. Micro Switches .. 2/6 ea. 

2 Gang Tuning Condensers 5/- ea. 
Drawer Type Fuse Holders . 1A ea. 

TV Screen Cleaner. 2/ tube 

3MM and 4MM Sleeving 1/6 doz* yds. 
Felt Washers, 4 in x iin . . IA Gross 
l-8in, 5-32in, 3-16in Whit. 

“Spintites”. 5/ ea. 

5MM Varnished Sleeving 

3ft lengths. 2/* per doz. 

1J6 Twin Triode Valves, 2V. 1/- ea. 

Power Transformers, 60MA, 

385V. C.T., 6.3V, 5V. . , 52/- ea. 


WAFER SWITCHES 

BRAND NEW 


1 Pole 3 pos. 

. 2/6 ea. 

2 Pole 4 pos. 3 Bank . . . 

. 12/6 ea. 

6 Pole 2 pos. 1 Bank . . . 

7/6 ea. 

6 Pole 2 pos. 2 Bank . . . 

7 13/6 ea. 


SAPPHIRE STYLI 

in sealed packets. JL.P. only. Suitable 
for Magna 200, Garrard Astatic, 
ACos GP 20, 2/6 ea. 

c 


SPECIALS 


Insulated Alligator Clips 
Reaction Conds., 100 P.F. 
Torch Globe Holders . . 
15A Car Radio Fuses .. . 


1/- ea. 
6/- ea. i 
3d ea.j 
2/6 do/. 


NOW OPEN 

NEW 

HOBBY CENTRE 

At 290 Lonsdale St. 
Basement 

HOMECRAFTS ARE SPECIALISTS IN 
"ASSEMBLE-IT-YOURSELF-KITS" 

Kits range from 
Small Cars, Planes, etc., 
Morse Code and Telephone Kits 
and Super-Highway Racing Car 
Kits, battery operated with remote 
Control. 

All complete to the last detail. 

WATCH THIS SPACE FOR 
FURTHER DETAILS 

ELECTROLYTIC CAPACITORS 


n.f.d 

V. 

ea. 

m.f.d. 

V. 

ea. 

500 

12 

2A 

24 

125 

1 A 

400 

12 

2A 

24 

450 

2A 

250 

16 

1A 

24 

350 

2A 

250 

25 

2 A 

16 

16 

450 

500 

5A 

5/- 

100 

6 

1A 

10 

20 

1A 

50 

25 

2 /- 

8 

500 

2A 

50 

3 

IA 

8 

350 

2A 

CARBON 

POTENTIOMETERS 

W/SWITCH 

1 00K — 

1.2M 

Concentric 


2A 

250K — 

Reverse Taper 


2 /- 


SPEAKER TRANS. 

E Type 12,000 to 3.5 . . 10/- 

D Type 8,000 to 3.5 . . . 10/- 
D Type 5,000 to 3.5 . . . 10/- 


Assorted 3W, 5W and 20W 
Wire-wound resistors . . 2/6 ea. 
Write in for values, etc. 


Headphone Leads . 9/6 pr. 


MAIL ORDERS PROMPTLY 
HANDLED 
C.O.D. if you wish. 


Call or Write HOW! 


290 LONSDALE ST., MELB. FB 3711. Prices on request. 
Trade Supplied. 
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DON’T MISS THESE 
GREAT VALUES AT 


Edels have Sydney’s lowest 
priced quality 


6 TRANSISTOR 


Precision made . 
Pocket size ( 3 $" x 2g ( 
U"). Leather case . 
Brilliant reproduction 
indoors and out. 


Edels are special¬ 
ists in transistor 
radio repairs. 
Batteries available to fit ANY set. 


REMEMBER! 


MAIL ORDERS WELCOME 


Post and Packing on above items — 2/6 
each. Tapes — 1/* per tape. 


88 KING ST. 
SYDNEY 
BL 1551 


In order to keep the underchassis 
wiring of the unit as tidy as possible we 
ran the leads from the HT and FIL. 
switches through a hole drilled in the 
top right of the chassis, across the top 
of the chassis, and through a second 
hole drilled in the top left of the chassis. 
These leads plus the panel light wiring 
are laced together above the chassis. 

The two power silicon diodes and the 
5 ohm protection resistor are mounted 
on two tagstrips fixed under the bolts 
used to secure the electrotytics. 

After the completion of all wiring and 
a visual check for faults the following 
test procedure could be used; remove all 
valves except the 12AT7 and the 12BY7, 
set the meter to position 1 and switch 
on the filaments and HT. 

Adjust the slug in LI until a maxi¬ 
mum reading is observed on the meter. 
If it is not possible to obtain a reading 
by adjustment of LI it may be necessary 
to increase or decrease the value of CX 
or perhaps even clean or adjust the 
crystal as mentioned earlier in the 
article. If all is in order and the crystal 
oscillator works satisfactorily LI should 
be tuned to a position which is slightly 
on the high frequency side of maximum, 
as indicated on the meter. 

Since this form of oscillator some¬ 
times produces spurious frequencies close 
to the desired frequency it may be as 
well if this section is now checked by 
listening to its 18th harmonic in the 
receiver. If all is in order you will hear 
only one signal, and that around the 
frequency where you expect it. If any 
spurious oscillations are present it will 
be advisable to reduce the feedback in 
the overtone circuit by increasing the 
value of CX until these are no longer 
heard. 

With the overtone oscillator operating 
satisfactorily the next step is to set the 
meter switch to positon 2 and adjust 
the slug in L2 for a maximum reading. 
Since the meter has only a 1000 ohm 
resistor shunting it in these first two posi¬ 
tions, the full scale reading will only be 
slightly more than one milliamp. If 
the overtone oscillator and the first trip- 
ler are operating correctly the reading 
on these first two positions should be 
from $ to full scale in both cases. 

The next adjustment requires that the 
QQE03/12 should be in its socket, but 
as it could be permanently damaged 
without grid bias resulting from drive by 
the earlier stages it will be necessary to 
temporarily disconnect the HT from 
plate and screen by unsoldering the con¬ 
nection to the .001 mfd feedthrough 
capacitor. 


the tab pot. adjusted for minimum resis¬ 
tance to the circuit and the unit once 
again switched on. 

If there is any capacitive coupling 
through the valve, adjusting the final 
tuning capacitor will cause some reading 
on the meter. Leaving the final capaci¬ 
tor in this position, adjust the position 
of the neutralising rods until the reading 
is at a minimum or preferably non-exis¬ 
tent. After completion of this check 
reconnect the HT to the final valve. 

The final check on the RF section of 
the transmitter is to connect a dummy 
load of 70 ohms to the aerial socket and 
see that the final amplifier dips and loads 
correctly. Do NOT run the amplifier 
without a load as this could cause dam¬ 
age to the transmit/receive switch and 


TEST PROCEDURE 

When this has been done the unit can 
be again switched on, the meter switch 
set to position 3 and the 3/30pF trim¬ 
mer across L3 adjusted for a maximum 
reading on the meter. In this position 
the meter will read approximately 2 
milliamps full scale and a full scale read¬ 
ing should be obtained. 

During our bench testing of the unit 
we found that, while it is possible to 
achieve almost the full rated output from 
the final with only one milliamp of 
drive, best results, particularly in the 
modulation of the carrier, were obtained 
when the drive was kept close to the re¬ 
commended figure of 2.3 milliamps. 

As we already have the HT discon¬ 
nected it might be as well if, at this 
stage, we set the neutralising capacitors. 
To do this the meter should be turned 
to the 5th (RF diode voltmeter) position, 


The final amplifier tuned circuits 
should be placed as close as possible 
to the valve. Ceramic "fish spine" 
beads were used to carry the plate 
leads from the socket through the 
chassis to the coil and capacitor 
assembly. 

the co-ax socket. Without a suitable 
load the RF voltage on these components 
can rise to quite a high figure. 

Checking of the modulator can be 
accomplished in two ways: (1) by re¬ 
moving the valves from the RF section, 
placing a dummy load resistor across 
the secondary of the transformer, and 
checking in the normal manner of an 
audio amplifier, or (2) running the modu¬ 
lator into the RF final amplifier and 
checking the RF output on a CRO as a 
trapazoid or modulated envelope pattern. 
Data on these methods of checking is 
available in the ARRL handbook and 
other amateur publications. 

If the frequency of the tone oscillator 
is not to your liking it can be altered 
by changing the value of the 470pF cap¬ 
acitor between pins 1 and 7 of the 
12AX7, Increasing the value will de¬ 
crease the frequency and conversely de¬ 
creasing the value will increase the fre¬ 
quency. 

In the number 4 position of the meter 
switch the plate current of the 
QQE03/12 is lead with full scale deflec¬ 
tion of the meter being roughly equiva¬ 
lent to 100 milliamps. Normal plate 
current at resonance should be approxi¬ 
mately 65 milliamps which, with the 300 
volts of HT in the unit, gives us an input 
of nearly 20 watts. With a reasonable 
aerial and a fair to reasonable location 
such a power input should prove more 
than adequate to ensure plenty of con¬ 
tacts on the 144 Me. band. 

Plans for a VFO unit to suit this and 
the 144 Me. SSB transmitter already 
desciibed are currently on the drawing 
board and it is hoped to describe this 
unit as soon as time and space permits. 
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Torch-screwdriver 

\ 


Torch built into y 
handle illuminates \\ 
working area. 4 
sizes of inter¬ 
changeable driver- 
head. Sturdy 
chromed. Incl. bat 
teries and plastic 
case. Length over¬ 
all: 10". 


I3'ii 


SPECIAL OFFER 
OF FAMOUS 
MAXELL 


TAPES 


PRICE 


SIZE 

LENGTH 

1-5 

over 5 

31" 

200 ft. 

8/9 

8/- 

.31" 

300 ft. 

12/6 

11/- 

31" 

600 ft. 

27/- 

25/- 

5" 

600 ft. 

19/- 

17/- 

5" 

900 ft. 

25/6 

23/- 

7" 

1200 ft. 

33/9 

30/- 

7" 

1800 ft. 

45/- 

41/- 


CRYSTAL RADIO 


with 

HEADPHONE 

Simple to operate. 
Use anywhere. No 
batteries required. 
Never before such 
value. 

39te 
































— 


SCALE 


IMAGE OF CROSSWIRE 
IN BRIGHT SPOT 


MIRROR 


MAGNET 



LENS 

P CROSSWIRE 
LAMP 


FIG 1 
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These diagrams are used to explain the operation of the mirror galvanometer By emptying a light beam as an n- 
dicating pointer, considerable amplification of the deflection ,s obtained. This enables the instrument to be used 
to measure extremely small currents. The article describes a simple demonstration instrument which illustrates the 

optical magnification principle in its basic form. 


A Do-It-Yourself Lesson On 

METERS 

Part Three 

The third of e small series dealing with simple electrical meters and their 
operation, this article deals with the moving coil galvanometer. The 
principle of optica! magnification is explained, as a means of increasing 
the sensitivity of the instrument. Two versions of a practical light-beam, 
galvanometer are described for the beginner to construct, one employing 
a torsion-fibre suspension to reduce bearing friction. 

By Jamieson Rowe 


E lectrically, the moving coil 
galvanometer is very similar to the 
moving coil meter discussed last month, 
as its name would imply. In fact, as 
we shall see in a moment, a practical 
galvanometer could be made from the 
unit described in last month’s article. 
The difference between a galvanometer 
and other moving coil meters is one 
of application, rather than of principle 
of operation. 

In general, galvanometers are used 
for the measurement of very small cur¬ 
rents. Thus a galvanometer may be 
regarded as a sort of “micro-micro- 
ammeter,” measuring currents too tiny 
to be measured by a normal moving coil 
meter. 

The heart of a galvanometer, as with 
:he moving coil meter, is a coil sus¬ 
pended in a magnetic field. The un¬ 
known current to be measured is passed 
through the coil, whereupon the latter 
experiences a rotational force or torque. 
By arranging for this torque to be op¬ 
posed by a proportional-to-angle-moved 
restoring torque from a spring, etc., the 
coil will move from its no-current rest 
position until the two torques are equal 
and equilibrium is reached. 

When this occurs, the new position 
of the coil differs from its original posi¬ 
tion by an angle which is directly pro¬ 
portional to the magnitude of the current 
flowing. Thus, after being calibrated 
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by passing known currents through the 
coil and noting the deflections, the de¬ 
vice may be used as a means of measur¬ 
ing unknown currents. 

If the principle of operation is the 
same for moving coil meters and gal¬ 
vanometers, how is it that the galvano- 



Readers who built up the simple mov¬ 
ing coil meter of December 7962 
can easily convert it to a mirror 
galvo . by cementing a small piece 
of mirror to the top of the coil 
assembly. 


meter is much more sensitive, and is 
capable of measuring currents too tiny 
to be seen on a normal meter? 

Well, for one thing the moving coil 
of a galvanometer is usually lighter than 
a meter coil, and the restoring torque 
is made weaker. Thus there is less to 
oppose the current-producedi coil torque, 
allowing small currents to produce more 
effect than before. 

The galvanometer is usually not re¬ 
quired to be portable. Thus it may be 
fitted with a larger and more powerful 
magnet than the usual moving coil 
meter. Bearing friction may be reduced 
or even removed completely by the use 
of bulky but fragile torsion fibre sus¬ 
pension for the coil, thus sacrificing rug¬ 
gedness and compactness for sensitivity. 

But perhaps the largest single factor 
contributing to the sensitivity of a gal¬ 
vanometer is the principle of optical 
magnification. It may be understood 
in the following way: 

The usual moving coil meter, such as 
the simple unit described last month, 
uses a pointer attached to the coil to 
indicate its position. The longer the 
pointer, the smaller the deflection which 
can be measured, for the movement at 
the end of a long pointer will be greater 
than that with a short pointer, for a 
given deflection of the coil. 

LONGER POINTER? 

One way of increasing the sensitivity 
of a meter would therefore be to provide 
it with an exceedingly long pointer. 
However, such a pointer would present 
many difficulties, for it would have to 
be extremely light — to keep the moving 
mass of the system low — yet extremely 
rigid, for if it flexed the reading would 
mean little. 

The principle of optical magnification 
solves this problem, by using a weight¬ 
less yet “rigid” beam of light as the 
pointer. In doing so, it also makes use 
of an optical means of effectively 
doubling the angle of deflection. 

Instead of being fitted with a pointer 
needle) the moving coil has a small 
mirror attached in such a manner that 
the mirror is rotated with the coil about 
the axis of suspension. 

As Figure 1 shows, a beam of light 
from a small lamp is directed at the 
mirror. After being reflected from the 
mirror it passes to a long scale. A cross¬ 
wire and lens is used at the lamp, being 
focused so that an easily observed image 
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of the cross-wire is formed on the scale. 

In Figure 2 we see the way in which 
the system works. When the coil is at 
rest with zero current the mirror is at 
right angles to the lamp beam and light 
is reflected straight back, forming an 
image of the cross-wire in the centre 
of the scale. 

When a small current is passed 
through the coil it will move to a new 
position of equilibrium, rotating though 
the angle shown as theta. The direction 
of rotation depends upon both the 
direction in which the current passes 
through the coil and the direction of the 
field, you may recall. 

Due to the rotation of the coil and 
mirror, the light beam is deflected 
through TWICE the angle moved by 
the coil—i.e., twice theta. This is be¬ 
cause the angle between the incident and 
reflected beams is twice Khat between 
the incident beam and the normal to 
the mirror surface—one of the first rules 
of High school physics. 

EFFECTIVE MOVEMENT 

The light beam thus acts as if it were 
a long pointer reaching from the coil 
mirror to the scale, “geared up” from 
the coil so that it swings through twice 
the coil angle. 

This is the secret of optical magnifi¬ 
cation. By using a weightless, rigid light 
beam “pointer” of a length much greater 
than a physical pointer could be made, 
and taking advantage of the angle¬ 
doubling phenomenon associated with 
reflection from a rotating mirror, cur¬ 
rents which produce microscopic coil 
movements may easily be observed and 
measured. The mass of the moving coil 
system is quite low, having only a small 
mirror attached. 

Laboratory-type galvanometers usually 
have the scale distant one metre from 
the coil mirror, giving them an ex¬ 
tremely high sensitivity. Using home¬ 
made apparatus one cannot hope to 
approach the performance attained by 
such instruments, but the units which 
are about to be described will serve to 
illustrate in a practical fashion the prin¬ 
ciples used in the more refined units. 

The first step in the construction of 
a mirror galvanometer is the assembly of 
the galvanometer itself. 

For readers who have constructed the 
moving coil meter described in the 
December issue this will be an e^sy 
matter, for all they have to do is cut 
off the pointer wire about an inch from 
the point at which the restoring spring 
is attached. As the photographs show, 
the wire is then bent up in a loop and 
a small piece of mirror (say one inch 
square) cemen^d to the loop with an 
epoxy resin .oment such as “Araldite.” 

FRICTION PROBLEM 

This unit will operate as a mirror 
galvanometer satisfactorily, but friction 
in the small pointed nail-and-dimple 
bearings will cause “sticking” at low 
current levels. Thus the coil will tend 
to stay fixed for small currents, moving 
with a jerk when the current torque ex¬ 
ceeds the static friction. 

To overcome such effects, a galvano¬ 
meter may be constructed using the “tor¬ 
sion fibre” type suspension. The photo¬ 
graphs show how a simple unit of this 
type is constructed. 

To keep the moving mass of the sys¬ 
tem down, the former of the coil is 
made by glueing cardboard squares to- 



A mirror galvanometer which Ulus- 
trates the "torsion fibre" type of 
suspension. The coil former is made 
from squares of cardboard glued to¬ 
gether, and is cemented to the sus¬ 
pension wire with epoxy resin ad¬ 
hesive . The mirror is attached to 
the former with the same material. 

gether. The prototype former was made 
from five 2in x 2in squares, with a 2£in 
x 2± in square at each end to form a 
“groove” to hold the wire. 

On this former are wound 30 or 40 
turns of fine enamelled wire, say 32 B & 
S or slightly finer if available. The ends 
of the coil are brought out through slots 
cut in the cardboard, and fixed with 
cellulose tape. About five inches are left 
free so that each wire can be bent into 
a large loop and used for connection. 

To one side of the coil is cemented— 
again, with Araldite or similar—a small 
piece of mirror. As the photographs 
show, the cement may also be used to 
fasten the coil ends firmly, by cementing 
the mirror over the wires. 


Next, the torsion fibre is prepared by 
stretch-stiffening a 12-inch length of tin¬ 
ned copper wire (approx. 16 gauge B 
& S). This is cemented to the free side 
of the cardboard coil former (using 
Araldite) so that about half an inch of 
wire is left at one end. 

As the photographs show, a base¬ 
board and support pillar are made up 
from wood. The pillar, measuring 
lOin x lin x lin, is fastened to the 
centre of the base with panel pins and 
cold-water glue, using a 2in x lin x lin 
cleat for rigidity. 

About half an inch from the top of 
the pillar, a l£in wood screw is fitted 
with its slot vertical. Directly beneath 
its slot, a Hn hole is drilled in the 
baseboard. A small piece of alumin¬ 
ium is then drilled with a 1/16in hole, 
and screwed to the baseboard with its 
small hole over the centre of the £in 
clearance hole. This forms the lower 
guide for the torsion wire. 

Using the photographs as a guide, 
the wire and coil may now be mounted. 
They are fixed at one place only—by 
soldering the top of the torsion wire to 
the woodscrew at the top of the sup¬ 
port pillar. When soldering the wire 
to the screw, hold it so that the lower 
end is entering the l/16in hole in the 
aluminium plate BUT NOT touching 
the bottom of the hole in the wood. 

SUSPENDED ON WIRE 

The coil assembly is thus suspended 
on the torsion wire from the wood- 
screw, with the lower guide simply pre¬ 
venting it from swaying from side to 
side. The wire should be soldered so 
that the coil is at right angles to the 
wood screw, as shown. 

Why is the support wire called a 
“torsion fibre?” Simply because when 
the coil rotates due to the current tor¬ 
que, it twists the wire or “places it in 
torsion.” The twisted wire will try to 
return to its rest state, and will thus 
oppose the current torque with a pro¬ 
portional-to-angle-turned torque. Thus, 
besides providing the coil with a no¬ 
friction support, the wire is also the 
spring which provides the restoring 
torque. 

As may be seen in the photographs, 
the connections to the coil are made 
by bending the wire ends into loops 
and soldering them to two screws 



The completed light-beam galvanometer. A small mains-voltage lamp in a 
tin-can lamphouse illuminates a cross-wire , whose image is focused on the 
scale above by the lens. The galvanometer mirror is in the optical path, and 
accordingly deflects the cross-wire image when it is rotated by the coil. 
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"NON-DESTRUCTIVE" insulation testing! 


with the 


In these days of stringent insulation requirement 
and the advent of new insulating materials, it 
is essential to be able to evaluate the merits of 

the available materials and maintain a quality 

check quickly and conveniently. 

The Trimax Ionisation Tester was developed with 
this in view and in the 10 years since its 

introduction, has found a permanent place in 
the electrical industry. 

It provides a ready means of testing insulation 
resistance and the onset of Ionisation at any 
voltage from 50-10,000V. D.C. The testing is 

NON-DESTRUCTIVE and the instrument itself 
is completely safe to the operator. 

Price: £95 plus tax. 


L M ERICSSON-TRIMAX PTY. LTD. 

CNR. WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. - - PHONE FL 1203 




International Rectifier LOW GOST 25-35 Amp. SILICON DIODE SERIES (50 to 500 pivj 



OPERATES TO 130° C 

This series embodies a new technical 
advancement in the sealing. of silicon 
rectifier junctions termed “Quad-Sealed”— 
a four-layer seal assuring high resistance to 
humidity, shock, vibration, temperature 
extremes and other adverse environmental 
conditions. 

Diodes in this series feature an over-sized 
anode lug which efficiently removes heat from 
the rectifier junction—allows the unit to with¬ 
stand unusually high peak current surges. 

In addition to extremely stable operation at 
high temperatures, units exhibit low reverse 
leakage currents (10mA, full cycle average, 
at 130 deg. C. base temperature) over the 
entire operating temperature range. 

Eyelet construction of the anode lug of 
these stud-mounted diodes insures fast, easy 
wiring into production assemblies. 

WRITE FOR COMPLETE DETAILS TO 



ADELAIDE 204 Flinders Street. W 1711 

BRISBANE 13 Chester St., Fortitude Valley. 

51 5121 

MELBOURNE 359 Lonsdale Street. 67 8351 
SYDNEY _ 307 Kent Street. 29 1111 

NEWCASTLE WEST, 844 Hunter Street, 

MA 4077 

WOLLONGONG 80 Keira Street. B 5444 
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mounted on the baseboard. Solder lugs 
placed under the screws allow connect¬ 
ing wires to be attached. The final 
step in the assembly of the galvano¬ 
meter is to place the magnet around 
the coil, making sure that the coil is 
free to turn without fouling the mag¬ 
net poles. 

With the galvanometer assembled, 
the next step is to make the lamphouse 
and scale. Readers or school labora¬ 
tories having a slide projector should 
note, incidentally, that this may be 
used instead of a lamphouse. Simply 
make up a cross-wire by cementing a 
fine wire across the centre of an 
empty slide-holder. 

For those without a slide projector, 
a simple lamphouse may be made along 
the lines of the prototype shown. It 
was made by mounting a batten-holder 
on a small base-board, fitting it with 
a miniature (“fancy round”) 40 watt 
mains lamp of the “pearl” variety, and 
enclosing it in a housing made from 
a small tin can. 

The can is attached to the base by 
two small aluminium brackets. It is 
raised from the baseboard by half an 
inch, and has a number of small holes 
punched around its periphery at the top. 
This allows air to cool the lamp by 
convection, preventing it from over¬ 
heating. 

On one side of the can is cut a 
hole, approximately one inch in 
diameter. A small length of wire is 
soldered across the hole vertically, to 
serve as the cross-wire. Then a 5-inch 
long tin tube, approximately one inch 
in diameter is made and soldered to the 
lamphouse around the hole, giving it a 
slight upward tilt. 

Next, a one-inch diameter magnifying 
glass of approximately six inches focal 
length is obtained and mounted in a 
small tin tube. A lens from a small 
toy film projector was used in the proto¬ 
type, with one of the two glasses re¬ 
moved to increase the focal length. 

With the lens fitted to the lamphouse 
tube, the lamphouse is complete. The 
remaining task is to make the indicating 
scale. We made this! from a 12in x 2in 
strip of plywood, fastening it to the top 
of the lamphouse with a small alumi¬ 
nium bracket and glueing a strip of 
graph paper along the front (lens side) 
to serve as the scale. 

SETTING UP 

The assembly may now be lined up. 
The galvanometer should be placed 18 
inches or two feet from the lamphouse, 
and positioned so that the light beam 
from the lens tube strikes the mirror 
and reflects back to the centre of the 
scale — with no current flowing. The 
lens may now be manipulated so that 
a sharp image of the cross-wire appears 
on the scale, to allow easy viewing. 

The mirror galvanometer is now com¬ 
plete. A current passed through the coil 
will deflect it through a small angle, 
and the spot of light will be seen to 
move along the scale. You will notice 
that the spot tends to oscillate, due to 
the lack of damping. 

If desired, the effects of damping may 
be demonstrated. Damping may be ap¬ 
plied in two ways, mechanically or elec¬ 
trically. For mechanical damping, one 
could fit the coil with a “sail” or air 
vane. This would tend to damp coil 
motion by creating a wind and thus 
using up some of the coil’s kinetic 
energy. 
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Alternatively, electrical damping may 
be observed simply by connecting the 
galvanometer coil to a low resistance 
source. Since the coil generates a small 
voltage when it moves and oscillates 
through the magnetic field, a low circuit 
resistance allows the voltage to produce 
a current and dissipate the coil energy 
electrically. To show this effect simply, 
set the coil swinging and short-circuit 
its connections. You will observe that 
it will come to a halt considerably faster 
than that it would with the connections 
open-circuited. 

"LIGHT AMPLIFIER” 

Incidentally, a mirror galvanometer 
may be made into a so-called “galvano¬ 
meter light amplifier” by replacing the 
cross-wire by a triangular hole and the 
indicating scale by a thin slit in front 
of a photo-electric cell. A slight move¬ 
ment of the galvanometer mirror will 
thus move the triangular light spot 
image over the slit, vailing the light 
reaching the photo-electric cell. In this 
way an exceedingly small current may 
be measured, by detecting the output of 
the cell with a valve amplifier. 

In closing, it should be noted that 
a very practical use for the mirror gal¬ 
vanometer is for producing motion pic¬ 
ture sound tracks. The signals to be 
recorded on the film are fed to the 
galvanometer, which is used to reflect a 
triangular spot of light on a slit as for 
the amplifier described above. The film 
is placed behind the slit, and thus re¬ 
ceives an amount of light which varies 
with the amplitude of the signals being 
fed to the galvanometer. 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 


QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact — 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street. 

Prahran, Victoria. Phone 5i-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay. N.S.W. Phone MA4006. 

Representative all States of Australia. 

PERTH: TISCO, PHONE 21-9767. 

BRISBANE: TISCO, PHONE 9M46I. 


For switches like these: 



and many others ... 

consult 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 20233 


Appliance switches, rotary-wafer, push-button, piano-key, etc., types . 
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ABOUT 45 r.p.m. & 
16-inch RECORDS 


Without intending that it should be so, the "Audio Topics" page 
elsewhere in the issue is seemingly stoking the fires of argument on these 
pages. Last month it was transistors versus valves in high fideltiy 
equipment. This month it's 45 r.p.m. v. 33 r.p.m. records, the subject 
of discussion in Audio Topics for November last. 

By Neville Williams 


JN that particular issue, mention was 

made of the fact that a couple of 
American recording companies had re¬ 
leased 12-inch 45 r.p.m. discs, seeking 
to take advantage of the higher speed 
tp secure improved quality of reproduc¬ 
tion. 

Drawing on information originally 
made available by Dr G. H. Dutton of 
E.M.I. Engineering Development Ltd., 
we confirmed that 45 r.p.m. would con¬ 
fer some advantage in terms of distor¬ 
tion but only on the strict conditions that 
playing time was limited to less than 
about 18 minutes for a 12-inch disc. 
Above that, and therefore involving a 
great many recordings of classical works, 
33 r.p.m. was to be preferred because of 
the less abrupt rise in distortion after the 
18-minute (approx.) limit. 

DOESN'T AGREE 

Our correspondent, whose letter is set 
out in the opposite page, doesn’t agree 
with the “let’s standardise” attitude which 
has produced universal acceptance of the 
33 r.p.m. speed for 12-inch discs. 

In effect, he says, “let’s not compro¬ 
mise. Let’s make use of 45 r.p.m. and if 
lack of playing time is the problem, let’s 
switch over to 16-inch discs.” 

In advancing this argument some of 
what he says makes sense. Some of it 
doesn’t. 

In favour of 45 r.p.m., it can be said 
that a great many popular LP albums 
containing, say, five tracks per side, have 
a playing time (per side) of less than 18 
minutes so that a theoretical advantage 
would be had by simply recording them, 
without further ado, at 45 r.p.m. 
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In fact, the advantage may be more 
than might at first be assumed. Dutton’s 
curves, which established the basic ad¬ 
vantage, were drawn on the assumption 
of a certain groove pitch which, at 18 
minutes, would find the stylus on a 33 
r.p.m. disc still a lot further from the 
centre than one recording at 45 r.p.m. 

In practice, it would appear that the 
majority of 33 r.p.m. LP discs are re¬ 
corded, not with the idea of retaining 
maximum available diameter but of 
simply filling the side with visible grooves 
—this is an apparent assurance that buy¬ 
ers are getting their money’s worth. 

The fact is, therefore, that the distor¬ 
tion level after five 3-minute tracks is 
not the theoretical distortion after 15 
minutes playing but more like what it 
would be after 25 minutes. 

With classical recordings, the position 
is different in that the potential playing 
time is exploited to a greater degree and 
an increase in speed could not be envisag¬ 
ed without accepting a compromise in 
other directions. 

The most obvious compromise is the 
old one of spreading the work over more 
sides, each of shorter duration. Musi¬ 
cally, this involves more breaks in a 
complete work; economically, it would 
often mean using and packaging two 
discs instead of one, with a substantial 
increase in cost. 

The second compromise as suggested 
by our present correspondent, is rather 
more novel . . . use the higher speed but 
in 16-inch rather than 12-inch discs. 

Before commenting further on this, I 
think I should interpose a few remarks. 

All this talk of distortion on 33 r.p.m. 


12 -inch records might create the impres¬ 
sion that they are fundamentally incap¬ 
able of good quality; that the industry 
made a hortible mistake in settling for 
the standard , . . etc. 

Nothing of the land. Let’s be realistic. 
There is, firstly, a virtue in observing 
standards when those standards operate 
to the convenience of all concerned. 

Secondly 12-inch 33 r.p.m. records 
are capable of results which can only 
he rated as superb by present day con¬ 
cepts. Even our correspondent refers 
to “their present perfection.” 

As has been demonstrated by records 
processed from 35mm and other more 
refined form of masters, the limitations 
of the final pressing are much less urgent 
than those which involve the original re¬ 
cording conditions, the routine tape mas¬ 
ters and the dubbings that go on at that 
stage. 

FIRST THINGS FIRST 

It would be a sheer waste of time to 
become involved in the complications 
of a new standard while retaining the 
limitations that operate before ever the 
presses close on the vinyl. 

All these remarks are based, incident¬ 
ally, on the use of modern high-compli¬ 
ance low-mass pickup cartridges, capable 
of getting off the disc a reasonable ac¬ 
count of what has been put on. 

But to get back to the idea of 16-inch 
discs. Reading our correspondent’s let¬ 
ter, I had the unreal feeling that time 
had slipped a few notches. I refer, in 
particular, to his statement that 16-inch 
discs “are currently used by all major 
broadcasting and motion picture net¬ 
works.” 

I would hate to think how long it is 
since the motion picture industry stopped 
using records as sound sources, but it 
must be somethtng like 30 years. 

Because of the serious limitations of 
discs, in respect to editing, synchronisa¬ 
tion, handling, durability and so on, the 
industry long ago bent all its efforts to 
optical film recording and, more recently. 
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to magnetic recording on tape and film. 

The broadcasting industry stuck to 16- 
inch transcription discs till much more 
recently but they are certainly not stan¬ 
dard now. 

To check my impression of this, I 
questioned a highly placed engineer in 
one of our big broadcasting networks. 
He said that 16-inch transcription discs 
had not been used by radio networks, 
in any quantity, for years. At present, 
he knew of no one currently producing 
them accept, perhaps, in terms of the 
odd one or two. 

The broadcasting industry now used 
tapes and tape equipment on a very large 
scale, along with dubbings or simul¬ 
taneous recording on to 12-inch L.P. 
records, cut to standard microgroove 
dimensions and on variable-pitch record¬ 
ing lathes. 

MANY ADVANTAGES 

Asked for an opinion of these L.P. 
discs, he stated that they were preferred 
to the older transcriptions on the counts 
that mattered most: 

(1) They were far easier to handle, 
pack and transport from station to 
station; 

(2) They offered longer playing time, 
where that was needed; 

(3) The quality of reproduction which 
could be achieved was far ahead of that 
available from the older transcriptions. 

This latter, of course, flatly contra¬ 
dicts the opinion offered by our corres¬ 
pondent, who seems to regard the old 
transcriptions as some kind of a stan¬ 
dard. I must agree that many of them 
were very good but one important thing 
must be remembered—they were gener¬ 
ally produced to the highest standards 
of the system and subject to the least 
possible degradation in pressing. 

The more valid comparison would be 
between these old transcriptions and 
what the same broadcasting stations are 
currently obtaining from present-day 
microgroove transcriptions. 

That these modern microgroove trans- 
scriptions should be better is immediate¬ 
ly evident from other data in the 
original Dutton article, which I did not 
reprint. 

One set of curves shows that, for the 
groove and stylus dimensions for which 
they were normally cut (essentially the 
same as commercial 78 r.p.m. records), 
16-inch 33 r.p.m. transcription discs had 
a playing time of only 10 minutes be¬ 
fore the groove speed dropped to 16 
inches per second. From there on, the 
relationship of other groove dimensions 
to groove speed became progressively 
and seriously adverse. 

12in DISC WINS 

However, scaling down all dimensions 
from standard to microgroove in the 
ratio of 2.5:1 finds the 12-inch 33 r.p.m. 
microgroove disc still substantially with¬ 
in the “flat” portion of the distortion 
curve to beyond 15 minutes. 

In fact, if the geometry of a standard 
groove at 16 inches per second is reckon¬ 
ed to be proportional to a microgroove 
at 6.4 inches per second (16/2.5) then 
the microgroove disc is still better at 26i 
minutes than the standard groove tran¬ 
scription was at 10 minutes! 

In short, the two just don’t bear com¬ 
parison. 

But, of course, with a microgroove 
inscribed on a 16-inch transcription disc, 
a very substantial improvement in 
groove geometry would be possible. 
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PLEA FOR 16-inch 45 r.p.m. RECORDS 


As a radio technician and audio 
“maniac" 1 have been chasing the 
elusive absolute high fidelity “animal" 
for a good five years and have main¬ 
tained a solid interest in your excel¬ 
lent magazine for a similar period. 

1 wish to buy an argument on your 
article on 45 r.p.m. 12-inch discs, 
which you seem to find of doubtful 
value re playing time, etc. 1 know 
the general public must be consider¬ 
ed but, if some of the avant garde 
labels — Vox, DGG, Archir, River¬ 
side, Vanguard and Atlantic were to 
offer these higher speed discs on a 
limited basis, they would be very 
welcome to audio amp. men. 

1 would be the last to decry the 
perfection of the present 12-inch 
33 1-3 records, since my current sys¬ 
tem of Presto 16-inch transcription 
turntable, Collaro 4T200 transcrip¬ 
tion, each with Elac cartridges, Wil¬ 
liamson 20-watt ultralinear amp. in¬ 
volving KT66’s, and three-way Good¬ 
man’s speaker system, is about the 
best my pocket can stand, and will 
show up a poor disc, worn stylus 
( shudder) with just as much ability as 
it will reproduce all the “ perfect” 
sound from a good disc. 

At the same time, it has been de¬ 
monstrated quite conclusively that a 
higher speed is desirable. The B.B.C. 
state this quite adamantly in their 
books on sound recording techniques. 
As for playing time, that could easily 
he resolved by manufacturing 16- 
inch discs, as are currently used by 
all major broadcasting and motion 
picture networks. Most hi-fi fans 
possess transcription tables, and 
these all have 16-inch arms and, 


since the proposals are aimed at ob¬ 
taining higher quality the hi-fi mar¬ 
ket is the most obvious one. 

I am fortunate enough to be in 
possession of a number of 16-inch 
discs dating back to 1952, up to 1954 
and, even now, their quality is not 
surpassed by any commercial label 
to date—most are B.B.C. transcrip¬ 
tions and a few “ kinelab" transcrip¬ 
tions. In many cases the extra four 
inches is not to increase playing time 
but to reduce inner groove distortion 
by not having the pickup going into 
about 2-inch from centre; also elim¬ 
ination of groove echo by greater 
spacing between the individual 
grooves. There is virtually no “pinch 
effect" and the sum total adds up to 
much less distortion, wider dynamic 
range, and thru, greater fidelity. 

Now this is for 33 1-3, so if they 
were made to rotate at 45 r.p.m., 
distortion would be even lower and 
playing time would he the same as a 
normal 12-inch LB with very little 
sacrifice; for speech a 16-inch 33 1-3 
has a possible half hour per side so 
that a classical work taking 20 
minutes a side for a 12-inch 33 
would be very efficiently placed on 
16-inch at 45. As from above we 
would have wider groove spacing and 
much less groove echo. 

Certainly, this may never be adopt¬ 
ed but then there was a time when 
LP records for public use were only 
a dream. 

Thank you for your excellent 
stream of informative articles and 
your high quality projects and cir¬ 
cuits. 

G. C. (West Footscray, Vic.) 
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The big trouble, I fear, would be that 
very few would want any part of them 
Quite apart from storing the things and 
keeping them from warping, one might 
discover a very unpleasant reverse 
bonus. 

While a fast moving groove would 
doubtless ease some problems, it would 
be that much more efficient in wearing 
out the stylus, and that we wouldn’t 
like! 

To change the subject rather abruptly, 
in a manner not unusual in these 
columns, comment continues in rather 
desultory fashion on the subject of fringe 
area television viewing, introduced in the 
November and December issues, last. 
Enough variation in reaction is revealed 
to suggest that, while the practice of 
viewing snowy pictures at low light and/ 
or low contrast levels is common, it is 
certainly not universal. 

For example, L.McG., of Maryinup, 
W.A., says that he finds snowy pictures 
most tolerable at a low brightness level 
but with a contrast ratio more or less 
normal for that level. As a further 
measure, he sometimes finds it desirable 
to have the viewing room in virtual 
darkness and to sit far enough away 
from the screen for it to assume propor¬ 
tions more normally associated with a 
17-inch receiver. 

He, too, has apparently tried the idea 
of viewing through dark classes, men¬ 
tioned by an earlier correspondent. 

Picture locking, he finds, is no special 
problem, most fringe area receivers 
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being capable of maintaining a steady 
picture with very little signal in a solid 
background of “noise.” 

From Ardmona, Victoria, T.S. puts 
forward almost the reverse viewpoint as 
his own reaction. 

He finds that trying to view a 
very low contrast picture tires the eyes 
far more than does the alternative of 
looking at a more contrasty picture 
through more obvious snow. His prac¬ 
tice, therefore, is to view a picture of 
normal brightness, with only slightly less 
than normal contrast. 

EYE "EDUCATED 11 

He suggests: “The eye eventually be¬ 
comes educated to accept the snow and 
does not attempt to search out the fine 
picture detail.” 

On purely technical matters, he agrees 
that the contrast control range of some 
receivers is not, in itself, adequate, 
although the required contrast level can 
usually be achieved by adjustment of 
the AGC setting. This has to be done 
discreetly, however, as enough gain must 
be retained to ensure adequate sound 
through deep signal fades. Even though 
the picture may virtually disappear, 
sound can usually keep the “viewer” in¬ 
formed as to what is going on. 

Another letter, from C.R., in Smith- 
ton, Tasmania, is quite a classic in its 
portrayal of fringe area viewing con¬ 
ditions in the apple isle. Perhaps it 
would be appropriate to round out this 
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Radio Pty. Ltd. 

55 i Forest Rd„ BEXLEY, N.S.W 
LW3491, LW5385. 


UNIVERSITY OF N.S.W. 
RADIO CONVERTER 

Ready to use 

Works with the smallest Transistor 
your mantel or car radio WITHOUT 
ALTERATION. Size 3in x 2in x lin. 
PRICE £5. 216 Battery 7/6 extra. 


NEW R.C.S. PACKAGE DEAL 

Complete , sealed in plastic, kits available by post . 
700% Guaranteed . All parts genuine . 

NOW . . . R.C.S. moke available In one complete kit all 
the components for the famous R. & H. set* listed below. 
Remember, these are not so-called "Identical" or "near 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mall. 

2 Unit Intercom. Part 601 £7/6/3 

RF and Audio Transporta 4 Part 602 £9/19/3 

RF Section Transporta 6 Part 603 £7/14/3 

RF Section RF Transporta 7 Part 604 £ 10/6/8 

Audio Section 500 mw Part 605 £6/13/9 

ALL TRANSISTOR CAR RADIO 

Kit P/no. 584, £ 26/10/0 Complete to even the last self-tapping 
screw. Speaker and aerial not included. Post IO/«. 


I transistor—I diode 
including battery 
READY TO OPERATE. 
IDEAL GIFT. 
Postage I/-. Interstate 2/-. 


59/6 


THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE FOR PARTS LIST! 


Parts listed below 


TRANSISTOR COILS 
AND IP'S. 

Part No. 

174 Single Tuned IF 455 Kc 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 455 Kc 16/2 

179 Transporta IF 15/10 

248 Osc. Coil 14/2 

249C Aerial Coil with rod £1 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

Sales tax included. 


qvoiloble all electrical stores 

PRINTED CIRCUITS 


FILTERS 

Part No. 

II Aer. Filter Kit 116/8 

26 J amp Line Filter 39/9 

27 2 amp Line Filter 48/9 

(Sales tax incl.) 

DIALS AND KNOBS 

453 Dial and Knob 300pf Gang 12/6 
458 Dial and Knob 300pf Gang 12/6 
Safes tax included 


Part 

No. 


558 

Amp, Audio Transporta 6 a 

nd 7 
25/- 
25/- 

559 

RF Section Transporta 6 

562 

RF Section Transporta 7 

25/- 

567 

RF Stage 3 gang Transporta 7 25/- 

568 

TV Video Strip R. and H. 

25/- 

569 

Audio and RF Transporta 4 

25/- 

577 

University Converta 62/1C 

25/- 

578 

Basic Converter 6I/9C 

25/- 

580 

Car Radio 

37/6 

586 

Preamplifier 61/1 IP 

25/- 

537 

Preamplifier 61/1 1 PI 

25/- 

599 

Muflard 3/3 Stereo, each 

25/- 

606 

Mullard 10/10 Stereo—pr. 

65/- 

Sales tax included 



Made Expressly for 

TOUGH WORK 

UftDftAUITB 

ydUrtTa* I 
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SOLID ELEMENT RESISTORS SOLID CONSTRUCTION 
WITHSTANDS OVERLOADING 


SILVER-COATED LEADS ... not just silver plated, 
but virgin silver rolled on to oxygen-free copper 
wire to give permanent 100% solderability for 
printed circuit bath or iron soldering. 

MOULDED-IN TERMINATIONS ... the ideal 
resistor for difficult applications, such as tuners. 

The terminations are moulded within the resistive 

Specify also: MORGANITE CARBON POTENTIOMETERS: "E" series (miniature), "A" series (standard). Resistance: 
500 ohms to 5 megohms. Ratings to 1± watts. 

k A Morganite Australia 


core, ensuring low resistance and tightly anchored 
connections, which are proof against any bending 
strains. 

RESISTANCE RANGE: Standard, 10 ohms, to 33 
megohms. Can be supplied down to 3.3 ohms. 
TOLERANCE: 10% standard; 5% and 20% to. order. 



A MEMBER OF 

THE MORGAN CRUCIBLE GROUP 


PTY. LIMITED 

SYDNEY — 67-1371 

MELBOURNE—69-6106 

■ROnBBHHnBHBI MC72 i 
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general discussion with excerpts from the 
letter, reproduced herewith. 

There is one other line of thought 
which would bear mention in this con¬ 
text. I have in mind the number of 
readers who write in asking for design 
details of a “simple” RF preamplifier 
which they can connect ahead of their 
television sets, to boost reception of dis¬ 
tant stations. 

The line of thinking seems to follow 
a fairly set pattern. The signals are 
weak in the area and well down into the 
“snow” . . . therefore more amplifica¬ 
tion is needed. From somewhere back 
in the past they remember that the use 
of an RF stage ahead of a receiver will 
improve gain and, no less important, 
will improve signal-to-noise ratio. 

Therefore an outrigger RF stage for 
their television set should do the trick! 

CAN BE VALUABLE 

Related to simple broadcast and short¬ 
wave receivers, such observation about 
RF stages contains a good deal of truth. 
Many such receivers had no RF stage 
of their own, so the signal-to-noise ratio 
was largely that set by the relatively 
noisy frequency changing stage. 

Any reasonably designed RF pream¬ 
plifier unit would almost certainly con¬ 
tribute directly to gain and effect an im¬ 
provement in signal-to-noise ratio. In¬ 
directly it might make a further contri¬ 
bution by reason of the added selectivity 
ahead of the mixer attenuating unwant¬ 
ed signal and noise from adjacent chan¬ 
nel or image frequencies. 

Even in the case of receivers having 
an RF stage, the extra selectivity could 
help in this way. 

It is most important to note, however, 
that I deliberately used the term a “rea¬ 
sonably designed” RF preamplifier unit. 

This is not a difficult requirement to 
satisfy over the frequency range covered 
by the usual broadcast and shortwave 
receiver. A fairly ordinary tuning capa¬ 
citor, coil, switch mechanism (perhaps) 
and valve, along with the ancillary wir¬ 
ing and chassis work is all that is neces¬ 
sary. 

The preamplifier unit described in our 
August, 1962, issue is an excellent ex¬ 
ample of what can be achieved simply 
and cheaply on the H.F. bands. 

However, when we come to television, 
receivers in use in this country already 
have an in-built RF stage, so there can 
be no question of providing the receiver 
with an important section which, hither¬ 
to, it has lacked. It becomes a question 
of whether, despite this, the receiver 
can be provided with gain which it can 
usefully employ and, no less important, 
a better signal-to-noise ratio. 

FLAT OUT 

If the receiver is of a “fringe area,” or 
normally sensitive type, operating at close 
to peak efficiency, it will probably al¬ 
ready have all the sensitivity which it 
can use. In reaching down into the 
microvolt region for wisps of signal, in 
its <4 flat-out” condition it already fills the 
screen with bold, dancing blobs of 
“noise” from the atmosphere, the aerial 
system and its own internal circuitry. 

Merely to provide extra gain adjacent 
to the aerial input terminals will confer 
no significant benefit. As one reader 
put it, after trying a preamplifier unit, 
“it merely made the black blobs 
blacker!” 

There will, of course, be those re¬ 
ceivers which do not boast such a liberal 
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TELEVISION DX IN TASMANIA 


Conditions here may be different 
from those in Warwick. Our closest 
station is TNT9—135 miles east — 
from which the reception varies from 
near 100 per cent in the elevated 
areas (generally constant) to almost 
no signal in lower areas where it 
fluctuates from day to day, and hour 
to hour, sometimes almost minute to 
minute . 

From the mainland we receive 
Channels 2, 7 and 9 from Melbourne 
approx . 230 miles; Ch. 10 from 
Traralgon, approx. 260 miles and 
Ch. 6 from Ballarat approx. 260 
miles. All of these have been receiv¬ 
ed 100 per cent but vary consider¬ 
ably, there being times when signals 
are not receivable . Even when re¬ 
ception is maximum, a brief “fade- 
out” may occur. 

In our locality TNT9 is more 
regular than any of the mainland 
stations but we have never had 100 
per cent reception from there. BTV 
6 does not come in regularly but, 
when it does, it is usually good. The 
foregoing is to provide a “picture” 
of our fringe reception. 

When conditions are very difficult 
a clearer picture can be obtained with 
a minimum of “Contrast” and 
“Brightness,” preferably with con¬ 
trast to the limit if possible and fust 
sufficient brightness to give some 
light to the picture. The signals may 
be so weak that the raster is almost 
non-existent. Darkening the picture 
reduces the brightness of the “snow” 
resulting in a somewhat better de¬ 
finition. The result is a monotone 
type of picture but more acceptable 
to the eye than bright swirling snow. 

It is necessary in this area to 
have a high gain set and antennae 
and, at times, almost anything can 
happen such as ABQ2 — presum¬ 
ably by sporatic E reflection-—forc¬ 


ing ABV2 out. When this occurs the 
interfering picture “floats” horizont¬ 
ally across the screen until the sig¬ 
nal, reaching sufficient strength, 
holds, and the other picture then 
floats. Frequently the picture will be 
from Brisbane with sound from 
Melbourne, or vice versa. 

It is of interest that, although 
many in this area have received 
Brisbane and Adelaide, 1 do not 
know of any reception from Sydney. 

Another occasional happening is 
the reception of BCV 8 Shepparton — 
vertically polarised—on the horizon¬ 
tal antenna. 

When mainland reception is pos¬ 
sible, it does not follow that all 
channels will be usable. 7 and 9 may 
be good with 2 and 10 of little use. 
The following day the reverse may 
be the case. Then 7 may stand out 
from the others and, on another 
occasion, it may be 9, 10 or 2. Then, 
again, things may be wide open and 
all signals will be equally good. 

There is apparently a great deal of 
frequency discrimination in the 
lower atmosphere. Various viewers 
have formed the opinion that if con¬ 
ditions between Victoria and Tas¬ 
mania are hot or sultry—from the 
East or North—high temperature and 
high pressure — good reception is 
assured; however, whilst we have had 
some phenomenal results under these 
conditions, so we have with souther¬ 
ly weather and temperatures in the 
60s. On two apparently ' identical 
consecutive nights, it will be possible 
to have excellent reception on one 
and none on the next. 

With the extension of services as 
projected, it is anticipated that some 
most amazing things will happen 
when conditions are “right.” 

C. J. R. Smithton, Tasmania. 


order of overall gain. In such cases 
extra gain could serve a purpose, and 
one way to provide it might be to add 
an outrigger RF stage. Another, less 
spectacular method, might be to replace 
the weak valve or the faulty component 
which has reduced the gain to below 
what it is supposed to be! Alignment, 
too, could be in need of attention. 

If signal-to-noise ratio is to be im¬ 
proved, as distinct from mere additional 
gain, the outrigger RF stage must ex¬ 
hibit characteristics at least as good as, 
and preferably better than, the existing 
RF amplifier. 

This is not necessarily an easy re¬ 
quirement to meet in the range of fre¬ 
quencies involved by television. The 
RF amplifier valve in the tuner will nor¬ 
mally have been carefully chosen and 
no less carefully wired, with the mecha¬ 
nism of the turret to introduce the opti¬ 
mum input and output coils, with a 
minimum of external lead length. 

It would seem that, to equal its per¬ 
formance, especially in terms of signal- 
to-noise ratio, an outrigger RF stage 
would equally need to be built in turret 
form exactly, in fact, as has been done 
by one or two local manufacturers. 

The hope of achieving anything worth¬ 
while from a less sophisticated hook-up 
—a nest of parts around an ordinary 
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wavechange switch, for example — is 
rather forlorn. For this reason, we 
have sought to discourage readers pro¬ 
posing such a course, modelled on our 
own early home-made tuner. This tuner 
worked—in fact it’s still working—but 
RF performance was certainly not one 
of its strong points, as we have always 
been careful to point out. 

Cf course, if one wants to boost only 
a single channel, then the problem be¬ 
comes much simpler, but correspondence 
would suggest that this is very much 
the exception. Readers’ ambition is to 
boost the particular combination of chan¬ 
nels which happens to apply for their 
location and, once channel switching is 
required, difficulties immediately ava¬ 
lanche. 

Just one possibility intrigues us, how¬ 
ever, namely that of employing some 
kind of “universal” tuning system simi¬ 
lar to that used in the H.F. preamplifier 
mentioned earlier. This is a scheme we 
plan to have a look at as soon as pos¬ 
sible. 

In actual fact, where one is fighting 
to preserve the last vestige of signal, the 
right place to have an outrigger RF 
stage is not adjacent to the receiver but 
right at the aerial itself and before the 

(Continued on Page 86) 
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Standard reflex horn speaker for 
medium distance projection of 
speech and incidental music. 


PA108 
& PA109 


Standard exponential horn speaker for 
public address where distance projection of 
speech and incidental music is required. 

These flare baffles are for use with 7in and I2in p 
speaker units and provide high conversi 


PA 143 


Short exponential horn speaker for 
distance projection of speech only. 


Ivory timber cabinet 
with 7in speaker for 
applications where a 
bidirectional char¬ 
acteristic is desired. 


PA73 


PA77/12PS 

Polished timber cabinet 
for wall or table mount¬ 
ing with I2in cone 
speaker and 600 ohm 
line transformer. 


PA150/1 

Attractive moulded cabi¬ 
net with 7in cone speaker 
and 600 ohm line trans¬ 
former. Suitable for wall 
or desk mounting. In 
grey, ivory and walnut. 


PA343 

General purpose line 
source reproducer for 
music and speech range 
100 to 7,000 cycles. 
Power capability 15 watts 
of programme. 


RESLO DRIVE UNITS 

SU10 & SU12 


Sound Distribution 
SPEAKERS 


AWA manufacture the most 


iplete range of speaker assembli 
there's a unit for every sound reinforcement need. AWA dei 
these speakers for maximum faithfulness in sound reproduc 
Styles and finishes are available from stock or designed for indivi 
use and circumstance. 




Exclusive features are 
the self-locating dia¬ 
phragm and the con¬ 
centrically inter 
locked magnet which 
together produce an 
undisplaceable mech¬ 
anical assembly 
proof against de¬ 
centering. 


PA218 

Designed for overhead 
mounting in contempor¬ 
ary styling. The unit can 
be suspended by chain 
or rod. Gives uniform 
response over a wide 
area. 


PA188 

For overhead mounting 
this Is a surface style 
unit. 360-degree diffu¬ 
sion over a wide area. 
In smart styling to suit 
modern architectural 
treatments. 


PA186 

For flush mountinq this 
unit has a recessed 
acoustic surround which 
mounts the complete as¬ 
sembly above the ceiling 
line. 360-degree diffu- 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 Parramatta Road, Ashfield. UA0791. 167 Queen Street, Melbourne. MU9161 
Cnr. William and Newcastle Streets, Perth. 28-3425. 

123 Murray Street, Hobart. Phone 3-3836-7. 

80 Cameron Street, Launceston. 2-1804. 

Available in other States from:— 

Newton McLaren Ltd., Adelaide. © Chandlers Pty. Ltd., Brisbane. 

Also from leading wholesalers. 
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Synthesising TV Pictures 
by Zones and Transients 

By J. M. Winsor, Grad. I.E.E. 

INTRODUCTION: 

The subject of this treatise concerns a system for the synthesis of 
television pictures of acceptable quality from video waveforms, the frequency 
components of which have been restricted such that the minimum transient 
rise-time is in the order of 1 microsecond. 

The primary object in the design of this system is to enable live 
television broadcasts to be made between Australia and New Zealand (i.e., 
“Austral-Vision”) by utilising COMPAC, the new submarine coaxial tele¬ 
phone cable, the useful bandwidth of which is about 550 Kcs. 

It is suggested that a short broadcast, even of just five minutes’ duration, 
would make television history in Australasia and achieve that which could 
otherwise be accomplished only by using communications satellites when 
they eventually become available. 

PRINCIPLE: horizonfally-adjacent zones is detected by 

The principle of the system involves a using a process of differentiation. In this 
new concept of the basic constituents of ^ ay , a w ^ ve I° ri P rectangular pulses is 
a television picture. In this system a developed having only two levels of 
picture is considered as being composed arr VPlff u de, corresponding with transient 
of two distinct types of information, ? nd no transient conditions respect- 

which may be called “zones” and iv ~5f; , x ± 

“transients.” Thise pulses are further processed to 

The general definition of “transient” derive a special waveform comprising 
may be applied, i.e. a rapid change P os ;tional information relating to the 
between two signal levels. The definition horizontal deflection of the scanning 
of a “zone,” within the context of this l? eam . in a cathode-ray tube, in the 
treatise, should be taken as being an following manner: The incoming video 
area of picture which conveys inform- wav cform is used to display a picture on 
ation relating to its level in the grey- a cathode-ray tube, the normal hori- 
sca j e zontal deflection of which is modulated 

An inspection of an average picture |? y above-mentioned special wave- 
(as opposed to a test-pattern) reveals f° rm > such that the horizontal deflection 
that the large majority of its area, say speed is greatly reduced during periods 
90 per cent is occupied by zones. The m w h lc h a transient is detected to have 
small remaining area is occupied by occur red. 


Editorial Note: 

Pursuant to discussion of the 
foregoing paper, the author sup¬ 
plied a bibliography on the sub¬ 
ject, noting that the reference 
which appeared to come closest 
to the suggested technique was as 
follows: 

Cherry, E. C., and Gouriet, 
J. J., “Some Possibilities for the 
Compression of Television Signals 
by Recording,” Proc. I.E.E., Vol. 
100, Part 111, January, 1953, p. 
41. In particular Section (4), p. 
15, “Velocity Modulation Applied 
to Frequency Compression” 

Commenting on the literature 
examined, the author states, “Much 
of this literature relates to sys¬ 
tems of bandwidth compression 
known variously as ‘Variable 
Velocity Scanning,’ ‘Scan Velocity 
Coding’ or *Waveform Slope 
Coding.’ These systems have both 
similarities and essential differ¬ 
ences to Picture Synthesis. 

“The chief difference lies in the 
fact that ‘Picture Synthesis’ is not 
a system of bandwidth compres¬ 
sion; rather is it an equaliser pos¬ 
sessing a *guided imagination.’ 
This results in the portrayal of 
transients of all types in the form 
of one standard transient. 

“The use of standard transients 
is not without precedent. For 
example, a picture artist uses them 
because he can apply paint only 
to zones. 

“Other points of difference are 
that 'Picture Synthesis’ requires no 
special apparatus at the sending 
end of the link and that band¬ 
width compression systems still 
apparently need a transmission 
bandwidth of rather more than 
the 550Kc/s available. 

“From the foregoing observa¬ 
tions, it would appear that my 
system, for what it is worth, is 
original.” 




transients which occur mainly at the T or example, a video rise-time of 1 
boundaries between adjacent zones. Thus microsecond will appear as 0.1 micro- 
the tonal qualifies of a picture are con- second w ^ en , displayed at one-tenth of 
veyed by the zones, and the definition n . orma .l horizontal deflection speed, 
and sharpness by the transients. ls m tbl ^ way that the artificial tran- 

A * i sients are derived and inserted into the 

by ™pechon it may be seen disp iayed picture. 

nvirlv l.roi ^ thl In ord ^ to avoid a noticeable distort- 

overly large. It is estimated that the j on ^ p i c t ure geometry due to the 

majority of pictures may quite ade- scann i ng delay thus incurred the hori- 
quately be described with a maximum zontal Reflection speed is made to in- 

H ori ^ n crease slightly in the 90 per cent “no By using a “standards conversion” 

in a r^lntivplv email HwiJiHth ansmitted transient” picture area. Any scanning arrangement similar to those commonly 
tWAfr»rA S fniLufc 11 ^ tw tiiA v.irrH delay distortion is therefore minimised, employed in Eurovision, the displayed 

S ,h h since il is distributed over a large area picture may be broadcast through the 

frequency components of the video of picture normal video networks 

waveform contribute only to the tran¬ 
sients, which may occupy no more than 
10 per cent of the total picture area and 
time. This fact represents a great in¬ 
efficiency and waste of video bandwidth. 

In the system here described the 
bandwidth of the link is restricted so 
that only zone information is received. 

The positions of the original transients 
are estimated by the detection of changes 
in the signal level between horizontally- 
adjacent zones. The information thus 
obtained is used to derive artificial tran¬ 
sients, which are inserted into the picture 
in the appropriate places. 

Thus the picture is synthesised by 
combining the original zones with the 
locally-derived transients. 

This process naturally incurs minor 
simplifications to the picture but it is 
estimated that the resulting quality will 
be quite acceptable, especially so in view 
of the technical achievement entailed. 

OPERATION: 

At the receiving end of the link the 
presence of either positive or negative¬ 
going changes in the signal level between 





HI-FI STARTS AT YOUR TURNTABLE 

Labcraft type 573V - the ONLY compact turntable tor true 
TRANSCRIPTION performance at a reasonable price. Completely 
silent, rumble tree. 

Leaflets and full Information from all Trade Houses or from sole 
Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, CAMBERWELL, VIC. Tel. 82-1256 
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Complete KIT for TRANSISTOR 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY * PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




gr 

Post and Packing: 

Interstate 


CORDLESS - MANTEL RECEIVER 

COSfPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5in x 7in TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY, 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6 . 

.. ..12/ 

EK32 .. .. 

.. .. 6/9 

1K5G. 

2/6 

7C5. 


1S3. 

.... 9/6 

1C4. 

.. .. 7/6 

6SA7GT .. 

. . 9/6 

1M5G. 

3/ 

6H6GT .. . 

... 2/6 

VR65A .. .. 

.... 2/6 

1T4. 


6SH7 .. .. 

.. .. 5/6 

1K7G. 

3/ 

6K7GT .. 

. .. 7/9 

7193. 


3S4. 

.. ..10/ 

1Q5G .. .. 

.. .. 2/6 

6C8G. 

5/ 

6U7G .. 

.. .. 5/ 


12A6 .. .. 

.. .. 5/ 

1A7GT . .. 

9/6 

1P5G . . 

.. .. 2/6 

6SS7. 

8/6 

7C7. 

. . .. 3/6 

12SH7 . 

3/ 

1D8GT .. . . 

.. .. 9/6 

1C7G .. 

.. .. 3/ 

6H6 .. . 

2/6 

78. 


6K7G .. .. 

.. .. 4/6 

6K8G .. . . 

.. .. 6/9 








955 . 


6SJ7GT .. .. 

.. .. 9/6 


Please 



valves. 



954 . 

.. .. 2/6 

12K8 . . .. 

.. 10/ 


add postage on 

all 




NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8-pin wafer, 6/6 dozen 5BP1 socket 
Ceramic, 7/6. Amphenol 5-pln ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ oa. 9-pfn with shield, 2/6. All Postage Extriu 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, X/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 ea. Post 1/. I.F. Transformers, 9/6. Post 1/. 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 



** * * # 

SUPPLIED COMPLETE WITH TEST LEADS 


NEW MULTIMETERS—61/- extra 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

RANGES 
0—IMA 
0—100MA 
0—500MA 


0—lOv 
0—5 Or 
0—250v 
0—500 t 
0—lOOOv 


0—10v 
0—50v 
0—25 Or 
0—500v 
0—lOOOv 


RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Post, N.S.W., 7/6; Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6, 

Post, N.S.W., 7/6; Interstate, 10/. 


As above, 6 or 12 v., at 2 amp., 27/6. 

Post: N.S.W., 3/6; Interstate, 4/6. 

Transformer for above, 37/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 


MINIATURE COILS, slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As above 
--—-Post 2/ 

DUAL CONCENTRIC 
POTENTIOMETERS 

1 me* + 200K + switch. 

5 meg + 50K + switch. 

1 meg + 5K. 

.5 meg + 10K. £ / * _ 

1 meg + 20K. 0/6 ©O. 


rewinding Broadcast, 

in cans 12/ per doz. 


PILLO-FONE EXTENSION UNIT 

IT’S A REAL MINIATURE 
WITH ROLA UNIT 

Install it anywhere, in 
the sick room, work¬ 
shop, garage or any 

room in the house. 
Just connect across 

voice coil of the exist¬ 
ing speaker. The 

“PILLO - FONE” IS 
THE MOST CON- 

VENIENT LITTLE 
UNIT YET DEVISED. 
3'/2ln Diameter by TV*in 
deep. POST 
FREE. 



22/6 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


Single Crystal Earphones 7/6 

Magnetic 5/. Post 1/, 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

7C/ Plus postage: N.S.W., 
__ 3/6; Int., 5/3. 

NEW MIDGET POWER TRANS. 

40mA prim.. 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. ^«y /* Postage: N.S.W., 2/6; 

Interstate. 4/6. 

30mA 240v Prim. 150 x I50v. Sec. with 6.3v 
Fil. Winding. / Portage: N.S.W., 2/6; 

*■■?/ ~ Interstate, 3/6. 


NEW' CONTACT RECTIFIERS 
115 Volt 60 nia 7/6. Post 1/. 


MICA AND CERAMIC 
CONDENSERS 


Standard Mica Condensers, small current type* 
per 100. 

Postage 1/6, 


12/6 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

EXTENSION SPEAKERS 

New Rola 9 x6 speakers In case with vohune 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 


l.MEG 
500,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

2,500 ohms. 

15,000 ohms. 

2.MEG 

25 k 

l.MEG 

2/3 ea. 

100,000 ohms. 

200,000 ohms, 
500,000 ohms. 

500,000 ohms. 

5,000 ohms. 


2/6 ea. 

500 ohms. W.W. 
3/6 ea. 


15,000 ohm screwdriver adjustm 

ent, 1/9. 


TAB. POTS. 
(PRE-SET) 


25 k. 
250 k. 

1 meg, 

2 meg. 

2/ i 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NOTABLE RECORD PLATER 



• 4-SPEED B4IJL PLAYED 
CRYSTAL PICK-UP. 

I Th SPEAKER IN FELT 
LINED ENCLOSURE GIVIS EX¬ 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONE CABI¬ 
NET WITH PLASTIC TRIM. 
DIMENSIONS: 13I« S 1X» S 71a. 

£17/17/6 

Post N.S.W. 20/. Int. 30/. 


NEW PERMAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

(We cannot advertise the name) 

Sin Per Mag. 27/61 POST AND PACKING 

5in x 7in Per Mag . 27/6 J. N.S.W. InHrrt.t. 


6in x 9in Per Mag . 32/6 I ^ 

6in x 9in Per Mag. Heavy }>*/ 

duty, 15 ohm . 38/ I ^ 

Bin Per Mag. 32/6 l 

12in Per Mag. 57/6 7/6 

Speaker Transformers for above 
ST or 7T 10/- 


4/6 

7/6 

10 /. 


NEW GARRARD RECORD CHANGERS 

^ THiSv^H^ .9, ai T?!l .^ hAPgera High Fidelity Crystal ]Plck*nps and Sapphire Styli have fust been superseded. We are selling 


at LESS 


HALF PRICE. Available in STEREO at £12/15/- 

POST AND PACKING EXTRA, N.S.W. 15/, QLD. t VIC., TAS., IV 6, W.A., &A., 30/. 


NEW REVERBERATION UNITS AT HALF PRICE 

Small quantity of Reverberation Units as used in Electronic Organs, Amplifiers and Radiograms. 
£7/15/ (list price £15/10/) Post and packing, 10/ extra. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54in wide. List price 60/ per yard. To clear at 20/ per yard. 

Postage and packing N.S.W., 3/6: Interstate, 4/6. 


STANDARD TUNING CONDENSERS 


2 Gang Standard 

3 Gang Standard.,. 

2 Gang Standard with separate S.W. sections .. 

2 Gang Standard Miniature with Planetary Reduction Drive 

Post and Packing on Cond. 3/6 


7/6 

10 / 

12/4 

18/6 


PHONE PLUGS & JACKS 

SINGLE OR DOUBLE CIRCUIT JACKS 
WITH SHIELDED PLUGS 
8/6 PAIR 
Post and Pack. 1/ 


NEW A.W.A. OAK. SYNCH. RONOUS VIBRATORS, 7-pin, 6v. 10/ | 
Post and Packing: 2/. I 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yards. 
Pott N.S.W. 5/i Interstate 7/6. 


SCOOP PURCHASE OP POTtHTIOMEIBB 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors arc mainly I.R.C. and include most standard values from 
200 ohms to 5 meg i n Vx, 1, and 2 watt. Also some wire wound. Lift 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include twitch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Poet and packing 2/0. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd -f 200 mfd 350v. 12 6 

8 mfd 525v. 3 6 

16 mfd 300v... .. 2 3 

32 mfd 275v. 2 6 

100 mfd 12v Miniature .2 0 

500 mfd 25v .. ... 2 0 

50 mfd 12v. 2 0 


FOOT 

EXTRA 


NEW HIGH FIDELITY DUAL (ONE 8in SPEAKER 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY SPEAKERS (we 
cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W, 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate, £2/5/0 extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. .. 


£ 10 / 10 / 


NEW STEREO CHANGER. 

4-SPEED F.O.R.£11/15/- 

SLIDER-SWIT CUES 
10 pole 2-way diver plated contacts. 

3/9 



25 WATT. £26/17/6 

15 WATT. £19/17/6 

Port Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post 


NEW 15 & 25 WATT PA AMPLIFIERS 

The 25 Watt Amplifier uies 5 valves phis 2 rectifiers including two BF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 
The 25 watt amplifier ant be supplied with line output transformer tapped from 1M to 609 ohms if 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output, 

12in Rola speaker for above (10 watt).57/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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LOWEST MUSICAL FREQUENCY? 

In an article in "Hi-Fi News," R. N. Baldock discusses a subject which, at 
various times, occupies the attention of hi-fi enthusiasts — the lowest 
frequencies which occur in music or which can be heard by the human 
ear. He points out that "textbook" estimates range all the way from 

3 to 50 cps. 


T HE lowest frequencies produced by 
musical instruments actually come 
from grand organs but not to the extent 
which some people commonly imagine. 

Some people, he points out, speak of 
64ft organ pipes (fundamental about 
8 cps) as if they were quite common¬ 
place. In fact, diligent inquiry has fail¬ 
ed to reveal a single 64ft flue pipe any¬ 
where in the world, although one article 
hints at a 49ft pipe in France. 

The only 64ft open pipe to which he 
can find reference was built as an ex¬ 
periment by Henry Willis, director of 
a firm of organ builders, but its life as 
an organ pipe was short-lived. Of in¬ 
ternal dimensions 40 x 35 inches, the 
AUDIBLE results, when blown, were 
rated as “nil” and the structure, appar¬ 
ently, was thereafter relegated for use as 
a goods hoist. 

LOCAL EFFORT 

To find a full rank of 64ft pipes of 
any kind, it is necessary to come to the 
Sydney Town Hall. Designated as 
“Contra Trombone 64,”, the pipes there 
installed are actually reed pipes, which 
are claimed to rely for their audibility 
on the strong harmonic structure which 
they produce. There is considerable de¬ 
bate whether the fundamental is any 
more audible, in itself, than the pure 
open-pipe fundamental created by Henry 
Willis. 

Other great organs in the world do 
contain stops marked 64ft but the 
sound is a resultant, constituted by com¬ 
bining two ranks of pipes staggered by 
an interval of a fifth—viz. 32ft and 21 
l/3ft—with no fundamental component 
actually present. 

From all this Mr Wilson, the afore¬ 
mentioned organ builder, is apparently 
prepared to go on record as saying that 
the infrasonic regions are of little or no 
significance from the musical standpoint; 
that the absolute end of the MUSICAL 
compass, translated into cycles rather 
than organ notation, is 14.6cps. 

The magnitude of a pipe needed to 
produce frequencies of this order and 
adequate for propagation in a large 
building is illustrated by figures from the 
Liverpool (England) cathedral, where 
the relevant pipe is some 36ft long, of 
scale 38in by 33in, of unblemished tim¬ 
ber three inches thick, weighing over a 
ton, and requiring l/3rd horsepower to 
a blow. 

But, even with acoustic power of this 
order, it is debatable as to the degree 
by which the energy is “heard” or “felt.” 
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The reaction appears to be highly sub¬ 
jective and some people profess to neither 
hear nor feel any direct sensation until 
the pitch is raised to something over 
20 cps. 

However, the possibility remains that 
while not being capable of sensing low 
frequencies directly such people may ap¬ 
preciate their presence by reason of an 
intermodulating effect on tones played 
simultaneously but much higher in the 
spectrum. 

Seemingly, the verdict of Wilson and 
Baldock is that 15cps is about the ab¬ 
solute lower limit towards which the avid 
audio enthusiast may strive with the 
hope of finding something to reproduce. 
In fact, from most musical sources, the 
lower limit will be a full octave, 
above this, yielding the frequently 
used hi-fi reference figures of 30cps. 

Those who would chase the lowest 
musical octave for what it may contain 
(32 to 16cps) face possible problems with 
arm resonance affects in the pickup, 
some problems from the amplifier cir¬ 
cuitry (not forgetting the preliminary and 
compensating stages) but special prob¬ 
lems in relation to loudspeaker behav¬ 
iour, baffling and wave propagation in 
rooms of typical size. 

And, of course, extension of the low 


frequency response in search of what 
may, perchance, be found equally ex¬ 
tends the ability of the system to re¬ 
produce the motor rumble and floor 
vibrations which might otherwise pass 
unnoticed. 

It is not for nothing that the world’s 
most avid high fidelity fans, in addition 
to using brick and concrete enclosures, 
provide a massive floor structure and/ 
or mount the pickup assembly on sep¬ 
arate foundations or hang it from a 
masonary wall. 

Such is the path to ultra-fidelity. 

Perhaps one point should be made. 
Only a very small proportion of the 
world’s recorded music enthusiasts have 
the means or the opportunity to chase 
fundamental reproduction of this lowest 
octave but that does not necessarily 
mean that the behaviour of high fidelity 
amplifiers below about 30cps is unim¬ 
portant. 

UNWANTED PEAKS 

On a purely musical basis, a substan¬ 
tially flat response to 30 cps may leave 
little to be desired but the behaviour be¬ 
low this frequency may be electrically 
quite significant. An undetected peak, 
for example, may aggravate rumble and 
acoustic feedback problems or greatly 
magnify the difficulties of obtaining full 
overall gain and compensation without 
running into motorboating troubles. 

It is a rather parallel situation to what 
obtains at the high frequency end of the 
spectrum. Whereas the absolute limit of 
the audible spectrum may be about 
20Ks, the behaviour of the amplifier 
in the region above this has an impor¬ 
tant bearing on its stability and the mar¬ 
gin of safety against supersonic oscilla¬ 
tion in practical situations. 


CONTEMPORARY 

F ROM time to time, some record 
companies have been taken it upon 
themselves to recognise that they have 
certain cultural responsibilities to the 
public as well as being businesses. One 
fine example is that of American 
Columbia who have devoted a special 
section of their catalogue to young local 
composers, many of whom are unknown. 
This has been done with full awareness 
that it is not profitable financially. 

Another instance is the French firm 
L’Oiseau-Lyre (which incidentally is 
owned by an Australian — hence its 
name of Lyre Bird). This company has, 
since its outset, provided material that 
is not normally available. Their supreme 
example of selflessness was the publi¬ 
cation of the complete works of 
Couperin — running to a prodigous 
number of records — for which they 
would probably never recover their 
costs. 

The latest attempt to be of use has 
come from another French company— 
Vega. They have created a series (Pre¬ 
sence De La Musique Contemporaine) 

Radio, 


FRENCH MUSIC 

by Richard Meale 


which aims at making available the 
more “avant-garde” schools of contem¬ 
porary music. Although works by 
Stravinsky, Bartok, Prokofiev, etc., 
occupy a safe place in the catalogues 
these days, very little of the further de¬ 
velopment of modem music is available 
to the public on disc. 

Vega, being on the spot, so to speak 
(since Europe is the main centre for 
this type of music), has secured a series 
of definite performances by experts, 
usually done under supervision of the 
composer or some highly responsible 
person. Since these records are available 
on order at any of the larger record 
shops, and since their existence is hard¬ 
ly known, I feel it is well worth dis¬ 
cussing some: 

★ ★ ★ 

C 30A 154. Three Pieces, Op. 6 

(BERG); Six Pieces, Op. 6 
(WEBERN); Agon (STRAVINSKY). 

The first two works are good examples 
of the earlier moves to break away from 
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tonality. Particularly interesting is the 
Webern items which shows the new sense 
of structure, both internal and external, 
for which the composer was to become 
famous. Despite the enormous size of 
*the orchestra, the scoring is as dis¬ 
creet as its length — barely nine 
minutes for six pieces! Agon, of course, 
is not unknown here. It is one of the 
latest ballets by Stravinsky and clearly 
shows his development towards the 
serial technique of writing. This fine 
performances is given by the Sudwest- 
funk. Orchestra conducted by Hans 
Rosbaud. 

★ ★ ★ 

C 35A 67. Le Marteau Sans Maitre — 
The Hammer without a Master 
(BOULEZ) 

Boulez has now established himself as 
the leader of the younger generation of 
French avant-garde. This work for voice 
and chamber orchestra (containing vibra¬ 
phone, guitar, xylorimba) is one of his 
most important contributions, and is 
absolutely enchanting in its wealth of 
exotic colour. The performance is de¬ 
finitively conducted by the composer him¬ 
self. 

★ ★ ★ 

C 30A 278 Structures (BOULEZ); Sex- 
tuor (KAGEL); Mobile (POUS- 
SEUR); Klavierstuck 6 (STOCK¬ 
HAUSEN). 

The Boulez and Pousseur works are 
for two pianos and are well opposed in 
technical approach. The Structures are 
completely written by the application 
of formulae (even louds and softs are 
determined by formula), while the 
Mobile utilises the opposite element of 
chance occurrence (the individual parts 
aren’t explicit, nor is the conjunction 
of the two parts, so that each perfor¬ 
mance differs). 

The Stockhausen Piano Piece is an ex¬ 
traordinarily complex work. Its ex¬ 
tremeness caused a scandal when it was 
first performed. All these performances 
are under the composer’s direction. 

★ ★ ★ 

C 30A 271. Hyperprisme. Intergrales. 


Octandre (VARESE); Suite Op. 29 
(SCHOENBERG). 

Varese is an incredibly original com¬ 
poser. It is hard to believe that these 
works were written in 1923-1924. It 
seems that time has only recently caught 
up with them. Texture and complex 
rhythms play a major role (in Hyper¬ 
prisme and Integrates an enormous array 
of unusual percussion instruments is 
used), and the music is almost brutal in 
its effect. The Schoenberg suite is with¬ 
out doubt one of his best works. The 
performances are excellent under the 
direction of Pierre Boulez. 

★ ★ ★ 

C 30A 60, 61, 62. Vingt Regards Sur 
L’Enfant-Jesus — Twenty Glances 
at the Infant Jesus (MESSIAEN). 

This fantastic piano work, lasting al¬ 
most two hours, is one of the best com¬ 
positions by one of the most important 
and controversial composers of today. 
Its harmonic, melodic and rhythmic 
vocabulary is on such an unbelievably 
wide scale that only after a few hearings 
can one grasp its perspective. It can 
range from saccharine sweetness to ex¬ 
tremes of violence. The work is pro¬ 
digiously difficult, and to my knowledge, 
there is only one exponent of it in the 
world. That is Yvonne Loriod. Each 
of the 20 movements expresses a dif¬ 
ferent, mystical contemplation of the 
Christ Child. Messiaen’s language is 
quite unique. It is surrealistic, dazzling, 
brutal, tender and kaleidoscopic. 

★ ★ ★ 

C 30A 66. Symphonic, Op. 21. Two 
Songs, Op. 8. Four Songs, Op. 13. 
(WEBERN); Incontri (NONO); 
Kontrapunkte (STOCKHAUSEN); 
Extracts from Le Marteau sans 
Maitre (BOULEZ). 

These are three excellent examples 
of the style of Webern. The Incontri 
for orchestra shows the highly develop¬ 
ed pointillist technique of the Italian 
composer Nono. The Stockhausen work 
is for 10 instruments and uses interest¬ 
ing contrasts of tone colour and counter¬ 
point. 



"THE FIRM YOU CAN TRUST " 
NOW AT 

101B BATHURST ST. 

(opp. St. Andrew's Chapter House) 

PHONE 61-8350, o.h. 94-8094 

Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IN AUST RALIA 

EVERY known make of 
recorder stocked, NEW and 
USED from 19 gns. 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 
Battery and Mains Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 

Prompt Service to all Make* 
at Reasonable Prices 
Repair Dept, on premises 


NEW RELEASE 

DOKORDER 6 trans. batt.-elec. Re¬ 
corder—Snnly portable \sith 2 governed 
speeds and 5in reels, up to 4 hours* re¬ 
cording time, remote control mike foot 
switch, on-off control, robust steel ease. 
Ideal business—travel—lectures. Re¬ 
cording level 1 batt. indicator. 

PRICE 69 Gns. 

Includes Batteries, Mike, Earphone, 
5in lape. Spool. 

6 Months' Warranty on all New Recorders. 
3 Months' Worranty on all Second Hand 
Recorders. 

Not unknown once only models, but estab¬ 
lished and reputable brands. 

The largest selection of Recorders In Aus¬ 
tralia. Send tor our listing of New and 
Trade-In Machines. We will send any¬ 
where. 


Compare prices, service, range, 
you can't buy better than from 

‘Nova tape’ Pt y. Ltd. 

WANTED URGENTLY! 

Good used Tope Recorders, 


FOR TRANSFORMERS 
SURGE-SUPPRESSORS 
FOR PROJECTORS, ETC. 

NOVA ELECTRICAL PTY. LTD. 

311 SUSSEX ST., SYDNEY. 26-6138 


IDEA FOR A RUMBLE FILTER 


INPUT 






f-ll— 




220K INI 

—W/v- 


SHARPER CUT-OFF 
CIRCUIT. ~ 


100K 

-VAV- 

.047 


220K 

-MMr 


~tb 

.22 


For those whose equipment is plagued by low frequency rumble, which does 
not yield sufficiently to fundamental treatment, the above idea may be 
worth investigating. Negative feedback between successive stages of a 
preamplifier can further reduce gain at those very low frequencies where the 
normal cathode bypass ceases to be effective. The position and sharpness of 
the low frequency roll-off will depend on the total series resistance and the 
value of the cathode components. (From H. W. Schmedding, J Yarrow Place, 

O'Connor, A.C.TJ 
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CONTROL UNIT 


Used with a single 
QUAD 11 power amplifier 
the unit provides 
every facility and 
refinement necessary 
for highest quality 
monaural reproduction. 

Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 



for the closest approach to 
the original sound 


Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney. Telephone 19-1571 (3 lines) 


WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor , who will gladly demonstrate this equipment. 


C 30 ST 20.033, 20.034. Turangalila 
Symphony (MESSIAEN). 

I have no hesitation in declaring this 
to be one of the most important com¬ 
positions of this century. It is practi- 
ally the culmination of a musical era. 
The work is scored for an enormous 
orchestra with piano and Onde Martenot 
solo. (The Onde Martenot is an elec¬ 
tronic instrument that sounds at times 
like a superhuman violin.) The work 
has understandably caused scandals 
whenever it has been performed because 
of its tremendous power and its unique 
expression. It is impossible to remain 
indifferent to it. This superlative perfor¬ 
mance by the Radiodiffusion Orchestra 
conducted by Le Roux has been re¬ 
corded in devastating stereo that does 
justice to the incredibly colourful and 
complex sound of the orchestra. With 
the set comes a lOin interview and dis¬ 
cussion of the Symphony with Messiaen 
— in French. 

Although it is impossible to discuss 
all these Vega releases, the few I’ve 
mentioned may give some idea of this 
remarkable series. Unfortunately, since 
these records are not often found on the 
shelves of record shops, there are the dif¬ 
ficulties of sometimes ordering blind if 
one is interested in hearing the latest. 
But, one consolation — the perfor¬ 
mances and the compositions in this 
series are all worthwhile as long as one 
is aware that from certain viewpoints 
they are extreme. 


Readers wishing 
to file their copies 
of "Radio, Tele¬ 
vision and Hob¬ 
bies" are reminded 
that binders are 
available to take 
12 issues. The 
binders aro of 
stout cardboard 
with an external 
finish of imitation 
red leather and 
carry the name of 
the journal in gold 
letters on the face 
and spine. 

Inside the binder are 12 cords which 

support the individual issues. Copies 

may be slipped in and out of the binder 
very simply. The binder is available for 
17/6 at the following centres: Photo 
Sales Dept., 6th Floor, 235-243 Jones 

Street, Sydney; Photo Sales Dept., Base¬ 
ment, 26-23 Hunter Street, Sydney; In¬ 
quiry Counter, 392 Little Collins Street, 
Melbourne. Alternatively, the covers 
can be posted to any address, from the 
above centres, for 2/6 extra. 





ARGUMENT 

(Continued from Page 79) 

signal has suffered attenuation in the 
down-lead. 

In short, a mast-head amplifier. 

It’s a fine idea, of course but, techni¬ 
cally, it involves a new crop of prob¬ 
lems. To that of obtaining good gain 
and noise characteristics at the signal 
frequency must be added that of supply¬ 
ing power to the device, and of render¬ 
ing it reliable and weatherproof. 

Again, to preamplify one channel is 
one thing, to do it for more than one 
channel is quite another. Coil selection 
by mechanical means is obviously diffi¬ 
cult, while the excessive use of “broad¬ 
banding” techniques may easily deterior¬ 
ate the performance to the point where 
the device is not worthwhile. 

Multi-channel TV preamplifiers that 
really work are not simple! 


8S 
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The most advanced of all 
prof essional stereo players 





THE ELAC RANGE OF MAGNETIC 
AND CRYSTAL CARTRIDGES 


THE ELAC 310D 


ELAC SUPER 10H WITH AUTOMOTION 

Can be operated manually or by push button. (For those 
who desire autochange, a separate spindle is provided 
to be slipped into place when required.) 


The ELAC Super 10H has the following features:— 

★ Adjustable counterweight 2-6 
grams. 

★ Heavy 12” machined turntable. 


★ Elac magnetic cartridge with .7 
mil diamond. 20MV/10 cm out¬ 
put. 

★ Response 20-20,000 cycles. 

★ Channel balance within 2dB. 

★ 26dB channel cross talk. 

★ Counterbalanced studio arm. 


★ Plug in headshell. 

★ Hysteresis synchronous motor. 

★ Meets broadcasting standards. 


ELAC Model 16 Automatic Changer with manual 
player facility. 

Either manual or automatic operation with intermixed 
disc diameters. Failsafe mechanism. All wearing 
parts fully guaranteed. This superbly styled player, 
produced in Kiel, West Germany, is used in 
Europe's most expensive stereograms. 


TRADE SUPPLIES FROM 

YDNEY: MAURICE CHAPMAN COMPANY, 

158 Clarence St. 

RISBANE: CHANDLERS PTY. LTD., Albert & 

Charlotte Sts. 

IELBOURNE: HOMECRAFTS; J. H. McGRATH; W 

& G DISTRIBUTORS; RADIO PARTS 
PTY. LTD.; WARBURTON FRANKI 
LTD.; WILLIAM WILLIS. 

ADELAIDE: NEIL MULLER LTD. and all dealers. 


with .5 mil diamond 
stylus — for stereo 
only. 20-22,000 cps 
with tracking weight 
2 to 4 gms . . . Chan¬ 
nel separation 28 dB 
. . . Compliance 5.1 
x 10-6 cm/dyne . . . 
Sensitivity 2-0 < mv/cm 
sec-) . . . Channel 
balance better than 
2 dB . . . Recom¬ 
mended load 33-51,000 
ohms. 


Price: £24/7/6 

★ ★★★★★★★★★ 

If you need a compatible 
Stereo/LP cartridge, choose; 

THE ELAC 210D 


V.R. Cartridge with .7 mil 
diamond stylus. 20-20,000 
cps with tracking weight 3 
to 5 gms . . . Channel 
separation 24 dB . . . Com¬ 
pliance 4.1 x 10-6 cm/dyne 
. . . Sensitivity 25 (mv/10 
cm sec-) . . . Channel Bal¬ 
ance 2 to 3 dB . . . Re¬ 
commended load 33-51,000 
ohms. 


Price: £20/12/6 

★ ★★★★★★★★★ 

Where a crystal stereo cartridge is pre¬ 
ferred, insist on the worlds best: 

THE ELAC KST 103 

Supplied with .7 mil dia¬ 
mond or sapphire stylus. 

20-15,000 cps with tracking 
weight 4 to 6 gms . . . 

Channel separation 20 dB 
. . . Compliance 4.1 x 10-6 
cm/dyne . . . Sensitivity 

130 mv/cm . . . Channel 

Balance 3 dB . . . Recom¬ 
mended load .5 to 1. 

Price: £4/3/0 

WITH SAPPHIRE 

Each cartridge is supplied with .J” mount¬ 
ing bracket to enable cartridge to fit any 
standard arm. 

★ ★★★★★★★★★ 
THE NEW ELAC KST 106 WIDE 
RANGE CRYSTAL CARTRIDGE 

for stereo microgroove and 
standard groove. 

Response 20-16,000 cycles. 

180 mv/cm output. Channel cross 
talk 40 dB. Plastic mounting base 
optional extra. 
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Beethoven Filedio 

Beethoven—Fidelio. Complete Opera 
with German-English libretto. Leo. 
nora (Christa Ludwig); Fiorestan 
(Jon Vickers); Marzellina (Ingeborg 
Hallstein); Rocco (Gottlob Frick); 
Pizarro (Walter Berry); Jacquino 
(Gerhard Unger); Fernando (Franz 
Krass); Philharmonia Orchestra and 
Chorus conducted by Otto Klem¬ 
perer. Columbia Stereo SAXO 
2451/3. 

Let me say at the outset that no finer 
set is likely to appear for a long time to 
come. It is certainly the best that has 
been issued so far, chiefly because it 
solves problems of sound and casting 
which qualified the complete success of 
even its best predecessors. 

The sound is wonderfully faithful, yet 
never freakishly so. It avoids distracting 
the attention by moving singers restlessly 
from one loudspeaker to the other. No 
clanking chains mar the progress of the 
Prisoners’ Chorus and dungeon scene. 
Every feature is made to serve the music 
and not to advertise the considerable 
skill of the recording engineers. 

It must be remembered that the cast¬ 
ing of such a work for recording creates 
difficulties that can be by-passed in an 
opera house, where action often dis¬ 
guises shortcomings in musical perform¬ 
ance. At home, the ear alone must be 
satisfied without aid from other senses. 

To allot the role of Leonora to a 
mezzo-soprano needed courage of a high 
order. Here it turned out to be brilli¬ 
antly successful, fo* Christa Ludwig, 
when giving the low tessitura splendid 
strength and richness, deals without mis¬ 
hap with the higher reaches of her part, 


"no finer set" 

mounting to a top B without any appar¬ 
ent effort and no loss of quality. 

Moreover, her speaking voice in the 
many “singspiel” sequences carries con¬ 
viction rarely achieved in such a con¬ 
text. She resolutely avoids carrying de¬ 
clamation over into the strictly musical 
passages, and so adding a foreign, Wag¬ 
nerian flavour to the role. Her Leonora 
is always a woman, never a goddess. 

The rest of the cast is superbly well- 
matched, their voices blending marvel¬ 
lously in the concerted numbers. Gott¬ 
lob Frick’s Rocco is beautifully sustain¬ 
ed both dramatically and vocally, when 
one has grown accustomed to the slightly 
‘gioomy opening phrases. His low regis¬ 
ter has a richness and security seldom 
heard in German basses. 

Then there is the pure-voiced Marzel¬ 
lina of Ingeborg Hallstein, with a tiny 
tremolo which serves only to enhance 
the girlish aspect of the character. And 
it is many years since Jon Vickers has 
sung as well as he does here as Fior¬ 
estan. 

I think it is safe to say that the direct¬ 
ing intelligence behind this wholly ad¬ 
mirable performance was Klemperer's. 
He leaves the listener in no doubt as to 
where he is going, or why he is going 
there, and carries the entire company 
along with him irresistibly. Everywhere 
the balance is faultless, between the sing¬ 
ers and orchestra and among the singers 
themselves. 

And the Philharmonia Orchestra has 
never played better. I do not think I 
am rash in predicting that this set will 
remain the definitive ‘‘Fidelio” for a 
very long time. 


Mahler Symphony - if you like it! 


Mahler—Symphony No. 3 in D Minor. 
Martha Lipton (mezzo-soprano), 
Women’s Chorus of the Schola Can- 
torum, Boys’ Choir of the Church 
of the Transfiguration. New York 
Philharmonic Orchestra, conducted 
by Leonard Bernstein. Coronet 
Stereo KLCS2814/5. 

Mahler’s Third Symphony is, to use 
schoolboy slang, a whopper. The first 
movement alone occupies one and a half 
sides. And during its somewhat random 
progress, you hear all kinds of little 
tunes, sugary, martial, solemn and arch. 
The whole work takes an hour and a 
half to play, and in it the composer 
sought to express his thoughts on Crea¬ 
tion — and what has happened to it. 

The mastodonic first part claims to 
portray nature, released from the iron 
grip of winter, revelling in the awaken¬ 
ing of spring and enjoying the fruits of 
summer. 

The second part, which is divided into 
five shorter, and to this listener, more 
palatable movements, reviews Creation 


by starting with flowers, going on to the 
animal world, thence to man, and finally 
to angels and adoration of God. 

Voices are used to depict the angels, 
by the way. 

Mahler uses an enormous orchestra, 
but with his customary economy which 
can, at times, reduce a formidable com¬ 
bination to the proportions of chamber 
music. The score demands the most 
complex control of tempo and rhythmic 
stress combined with an ability to soar 
with the composer in his more lyrical 
passages. 

Bernstein, obviously in close sympathy 
with the music, shows his mettle in the 
first movement by keeping as far as 
possible within the bounds of form an 
organic growth which spreads, to this 
reviewer, as anarchically as a malignant 
growth. The stereo is beautifully spread 
so that even unsympathetic listeners can 
revel in the quite wonderful transparency 
of some of Mahler’s scoring. 

Bernstein is just as successful in the 
more compact second movement—the 


pretty “blumen” episode—which reminds 
one not so much of the scent of flowers 
as that of Mme. Chanel. 

The third movement features a post¬ 
horn solo on a trumpet which doesn’t 
always emerge with unqualified success. 

Martha Lipton’s slightly throaty con¬ 
tralto is not consistently even throughout 
its range in the fourth movement, but 
the Finale, one of Mahler’s long, and 
often beautiful adagios, is presented here 
with the most tender understanding. 

The recording, otherwise good, is be¬ 
devilled by a slight tape hum which, 
while negligible during the more force¬ 
ful passages, persists irritatingly through¬ 
out the very quiet ones. If you are a 
Mahler enthusiast’ I can recommend this 
set. I, personally, am not. 

★ ★ ★ 

Debussy—La Mer. Fetes. Iberia (No. 
2 from Images pour Orchestre). 
L’Orchestre des Concerts Colonne, 
conducted by Pierre Dervaux. Com¬ 
mand Stereo SNDC-93,0840. 

Why do some companies, usually 
minor ones, make such extravagant 
claims for their product? On the sleeve 
of this disc, for example, appears the 
astonishing statement: “The greatest ad¬ 
vance in sound since high-fidelity was 
invented.” I can only say that in terms 
of such achievements as the Decca 
“Tristan” and “Salome,” Columbia’s 
Brahms’ “German Requiem” and 
Beethoven’s “Fidelio” such a claim is 
absurd. 

It encourages the listener to use a 
much more critical ear than he might 
otherwise do—with disappointing results. 
For instance, the strings in the first 
movement of “La Mer” are very back¬ 
ward indeed though they are in better 
perspective in the next, and in the third, 
best of all. And in one spot towards the 
end the shrill piping of a piccolo is 
brought right up to the ear while the 
rest of the orchestra remains normally 
placed. 

Dervaux’ reading tends to be a little 
formal and strait-laced, despite a few 
heady climaxes. In the first movement 
of “Iberia” too many subordinate parts 
receive prominence. And in the second 
the long oboe solo, deliciously played 
and one of the composer’s loveliest, 
suffers from intrusion by unimportant 
and essentially secondary voices in the 
orchestra. 

I’ve known this score intimately since 
boyhood, yet found some bars difficult 
to recognise treated in this manner. 

This perverted emphasis reveals no 
new beauties, only boredom with a 
natural state of affairs. 

I suggest that extra care be taken in 
adjusting the balance of the channels 
otherwise much of the glitter will dis¬ 
appear from the highs in “Fetes” and 
the splendid tone of the brass in the 
other works will be materially dimmed. 

★ ★ ★ 

Tchaikowsky—Piano Concerto in B Flat 
Minor, Op. 23. Svjatoslav Richter 
and the Vienna Symphony Orchestra 
conducted by Herbert von Karajan. 
DGG Stereo 138822. 

Those used to orthodox accounts of 
this concerto will perhaps need some 
short period of adjustment to accustom 
themselves to Richter’s highly individual 
performance. 

They will probably find very early 
that Richter’s phrasing of the first sub¬ 
ject is surprisingly square-cut and that 
he makes of the bridge passage which 
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joins this theme to the second subject a 
structure of considerable importance. 
And what follows is not only very soft 
indeed, but unusually slow, too. 

Here and there Richter makes odd 
little pauses, and unless you find the 
optimum setting for your volume control 
some of the pianissimos will recede 
almost to inaudibility. Yet despite these 
remarks I urge you not to dismiss this 
performance without hearing it, for I 
finished up by finding it, generally 
speaking, exhilarating. 

Richter's interpretation gives the work 
increased stature. He is never merely 
showy. Even when he differs most radic¬ 
ally from other readings, the points he 
makes are unquestionably valid. And 
when Karajan let’s his orchestra go it 
carries you unresistingly with it. 

The piano tone varies from movement 
to movement, slightly sharp in the first 
movement, beautifully poetic in the 
second, and excitingly mettlesome in the 
finale. Some slight surface noise on my 
pressing may be due to the fact that, 
sent’ out specially from Germany, it could 
be from the early part of the run. 

I must stress that this is a new re¬ 
cording, and not to be confused with 
Richter’s two previous performances of 
the Concerto, neither of which is nearly 
&o satisfying as that under review here. 

★ ★ 'k 

Mozart—Piano Concertos Nos. 17 in d 
Major (K.453) and 26 in B Flat 
Major (Coronation) (K.537). Hans 
Ricbter-Haaser and the Philhar- 
monia Orchestra, conducted by ItS- 
van Kertesz. 

The sleeve that contains this disc 
should alert the wary to what they might 
expect to find inside. It reproduces the 
detail of an 18th century picture of the 
“Ladies’ Riding School” in Vienna. It 
is delicious rococo, men and women ex¬ 
quisitely dressed riding in ornate gilded 
coaches or mounted on richly caparison¬ 
ed horses. 

Despite this animation it is as formal 
as a box at the opera. And so is Rich- 
ter-Haaser’s playing of these two con¬ 
certos. 

He . uses for the most part a “harpsi¬ 
chord” touch, which bestows the benefit 
of brilliantly clean articulation but limits 
the range of expression. His phrasing 
is symmetrical, his range of dynamics 
pinched. 

The result is that the music sounds as 
remote as an exercise played in another 
toom — beautifully played, admittedly, 
but nevertheless as devoid of emotion 
as a harp. . 

The orchestral playing reflects the 
same outlook — clean to the point of 
asepsis, crisply attacked and released;, but 
as cool as one of the porcelain-iooking 
ladies in the picture on the sleeve. 

There is, of course, a school which 
welcomes this treatment of Mozart, 
though its exponents are nowadays be¬ 
coming rarer and rarer. 

★ ★ ★ 

Fourteen Spirituals. Sung by Leontyne 
Price. Every Time I Feel the Spirit 
(Burleigh arr. de Paur); Let Us 
Break Bread Together on Our Knees 
(Lawrence arr. de Paur); His Name 
So Sweet (Johnson arr. de Paur); 
Roun’ About de Mountain (Hayes 
arr. de Paur); Swing Low, Sweet 
Chariot (arr de Paur); Sit Down, 
Servant (arr, Margaret Bonds); Were 
You There?; He’s Got the Whole 
World in His Hands (arr. Bonds); 


Deep River (arr. de Paur); Horor! 
Honor! (Johnson arr. de Paur); On 
Ma Journey (Boatner arr. de Paur); 
My Soul’s Been Anchored in de 
Lord (Price arr. de Paur); A City 
Called Heaven (arr. de Paur); Ride 
On, King Jesus (arr. de Paur). 
Orchestra and Chorus conducted by 
Leonard de Paur. RCA Mono 
L16346. 

These items vary considerably in the 
quality of their arrangements and de¬ 
livery. The settings of Leonard de Paur, 
who also conducts the orchestra and 
chorus, seldom improve on the standard 
arrangements, especially Burleigh’s. 
Much more enterprising are the few 
attributed to Margaret Bond. 

Rather surprisingly for one of her 
race, Miss Price just fails to imbue many 
of these simple and often moving little 
pieces with all the spiritual exaltation of 
other performers, though here and there, 
she does manage to convey true ecstasy. 
A brief review of the first side will give 
you an idea of what you can expect to 
hear throughout the whole disc. 

In “Every Time I Feel the Spirit” the 
orchestra and supporting chorus are 
much to close to the mike to balance the 
soloist. In “Let Us Break Bread To¬ 
gether,” where Miss Price’s voice is more 
exposed, it shows a tremolo and slight 
shrillness on top notes. 

In “His Name So Sweet” she whoops, 
but not with fervor. “Roun’ About the 
Mountain,” however, is much more like 
the real thing. 

The fifth item, “Swing Low, Sweet 
Chariot” is a fussy arrangement of one 
which Burleigh brought off with the 
utmost sensitivity. Bui Miss Price sings 
if quite rapturiously. 

Margaret Bond’s arrangement of “Sit, 
Down, Servant,” though a little more 
original than those of de Paur, borrows 
harmonic tricks exploited by Arnold Bax 
in the early 1920’s. 

I think, as the bookmakers say, you’ll 
do better elsewhere. 

★ ★ ★ 

Lewisham Hospital Sisters’ Choir — 
Adoremus (16th century arr. Little 
Company of Mary); O Sanctissima 
(Sicilian Air arr* Little Company of 
Mary); Tantum Ergo (Muset-Fer- 
rer): Ave Maria (Australian Com¬ 
position—Roma Flynn); Regina 
Coeli Jubila (16th century trans. 
Ravanello); Haec Dies (arr. Little 
Company of Mary); Our Lady of 
Good Counsel (Trad. arr. Little 
Company of Mary); Hymn to the 
Maternal Heart of Mary (Australian 
composition—Little Heart of Mary); 
Magnificat and Antiphon (Austra¬ 
lian Composition—Percy Jones— 
Allah); O Gloriosa Virginum (Trad, 
arr. Little Company of Mary); Veni 
Sponsa Christi (Trad. arr. Little 
Company of Mary). Festival 
Mono 30, 883. 

These little pieces were recorded in 
the chapel of the Lewisham Hospital, 
Sydney. They are reverently sung in 
sweet voices which, however; seem loth 
to depart from the saccharine style estab¬ 
lished in the first item and continued 
throughout. Although some of them 
date back to tne 16th century hardly 
any of the characteristics of the music 
of that period survive the arrangements 
used here. 

But since the good Sisters, whose other 
work needs no praise from me, make 
many of the arrangements themselves 
and even choose a conductor from 



COMPLETE 


SYSTEMS 

PRICED FROM 

£126 



-Mullard 4-4 Stereo 
Amplifier 

-Dual 1007/A Changer/ 
Player 

-Goodmans Axiette 
Speakers 

-Column Speaker Cabinets 
-Matching Equipment 
Cabinet 


1—Mil 8-8 Stereo Amplifier 

1— Dual 1006/A Changer/ 
Player 

2— G oodmans Axiette 
Speakers 

2—Column Speaker Cabinets 
1—Matching Equipment 
Cabinet 


-Trio W25 Stereo Amplifier 
with built-in Tuners 
-Labcraft 605 Motor Fitted 
with “All Balance” arm and 
Decca Deram Cartridge 
-Goodmans 10" Speakers 
-Speaker Cabinets 
-Matching Equipment 
Cabinet 


-Trio W45.Stereo Amplifier 
-Labcraft 605 Motor with 
B & O Magnetic Pickup 
-Goodmans Twin Cone 10" 
Speakers 

-Speaker Cabinets 
-Equipment Cabinet with 
Record Storage 


1 — Trio W38 Stereo Amplifier 
with built-in tuners and 
Pre Amp, etc. 

1— Thorens TD135 Record 
Player fitted with Shure 
M33 Mag. Cartridge 

2— Goodmans Axiom 300 
Speakers 

2—Speaker Cabinets 

1—Matching Equipment 
Cabinet with Record 
Storage _ 


1—Quad Stereo Amplifier 

complete with Tuner 
1—Garrard 301 Transcription 
Motor 

1— Decca Mk. II Stereo 
Pickup 

2— Goodmans Axiom 300 
Speakers 

2—Speaker Cabinets 
1—Special Equipment Cabinet 
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EQUIPMENT 


with printed Circuit Boards 


* TRANSFORMER 

KIT 


NEW 


— Power Transformer 

A & R TRANSFORMER 285 Volts aside at 175MA. 

FT 1932 6.3V centre tapped at 3A. 

6.3V at 3A. and 5V at 3A. 
A & R TRANSFORMERS OT 4020 
Output Transformers—(2) 

4020/8 . 9000/2 or 8 ohms. 

4020/15 .. .. 9000/3.7 or 15 ohms. 


Grain-oriented Cores! 


Available now at all A & R Stockists Silver-grey hammertone pressed steel covers. 


A. & R. ELECTRONIC EQUIPMENT CO. PTY. LTD. 46 Lexton Road, Box Hill. £.11 Victoria. 



COMPLETE STEREO SYSTEM 

- £112 


INCLUDING CABINETS 

or if preferred 
'PIONEER” STEREO HEADPHONES 
may be substituted for 
ADI SPEAKER SYSTEMS 
reducing overall cost to: 


COMPRISING: 


10 WATT STEREO AMPLIFIER 


DUAL 1007/A PLAYER 


HANDSOME POLISHED 
CHAIRSIDE CABINET 


TWO ADI SPEAKER SYSTEMS 


★ EACH COMPONENT 
GUARANTEED 
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among their ranks, one should not per¬ 
haps look to them for the highest pro¬ 
fessional standards. The disc should 
make a pleasing addition to the libraries 
of those who like devotional music of 
a lighter type. 

★ ★ ★ 

Schumann Dichteriiebe. Four Songs-— 
Mein Wagen Roliet Langsani; Lehn 
Deine Wang’; Mit Myrthen und 
Rosen; Schone Wiege Meiner Lei¬ 
den. Sung by Eberhard Wachter. 
Accompanist Alfred Brendel. Decca 
Stereo SXL2310. 

Here is a moving performance of one 
of the most beautiful song-cycles ever 
written. Wachter’s is a rich, generous, 
rather than subtle account of these 
haunting lieder, which recalls the fact 
that he is, first and chiefly, an operatic 
baritone. His Amfortas in “Parsifal” 
will remain long in the memory of those 
fortunate enough to have heard it. 

Yet despite his theatrical background 
there is nothing cheaply sensational in 
any of the numbers. To satisfy yourself 
on this point I suggest you play “Ich 
Grolle Nicht,” the song most susceptible, 
with its alternative high note, to this 
kind of ill-treatment. Here, as else¬ 
where throughout the cycle, you will find 
a voice of quite moving eloquence and 
lovely quality always under admirable 
control. 

Alfred Brendel’s accompaniments are 
always satisfactory. 

This disc faces stiff competition from 
those of two weighty rivals — Fischer- 
Dieskau and Gerard Souzay, and which 
of the three you prefer will be a purely 
personal affair. I, myself, was not very 
happy about Wachter’s choice of songs 
to fill out the second side, and I prefer 
Dalton Baldwin’s playing of Souzay’s 
accompaniments to Brendel’s. 

I prefer, too, Fischer-Dieskau’s choice 
of Brahms as a make-weight to Wachter’s 
selection of songs which are not heard 
to their best advantage after a cycle as 
perfect as the Dichteriiebe. But you 
may quite easily disagree on all these 
points. And I might add that you can¬ 
not go very far wrong in choosing any 
one of the alternatives. 

★ * * 

Stray insky—Les Noces; A Symphony of 
Psalms. L’Orchesire de la Suisse 
Romande and the Choirs of the 
Jeunies de Lausanne and Radio- 
Lausanne conducted by Ernest An- 
sermet. Decca Stereo SXL2277. 

Despite minor shortcomings this is a 
very welcome re-recording of two of 
Stravinsky’s best works. The symphony 
has been available in Australia on LP 
only in the Fricsay performance which 
is coupled with Kodaly’s Psalms Hun- 
garicus, admittedly a tempting consort. 
But Decca’s new issue surpasses DGG’s 
both in performance and engineering. 

The orchestration of both the Sym¬ 
phony and Les Noces is markedly 
original, each with its own strong char¬ 
acteristics. For instance, in the first 
work Stravinsky uses no violins, violas 
or clarinets, but adds two pianos to 
support the percussion section. In the 
second, four pianos and percussion only 
supply the magnificent accompaniment 
to the highly original choral writing. 

In both instances the recording en¬ 
gineer, though faced with very tricky 
juggling of balance, has solved all the 
problems brilliantly. The amount of 
detail which emerges, admirably dis¬ 
tributed between the loud speakers, 
should keep students busy with a score 
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through many playings. Special atten¬ 
tion was paid to the bass line in the 
Symphony, with most gratifying results. 

The playing—and singing—might per¬ 
haps be best described as typically 
Anserrrvetian, which means that it is 
slightly formal, though never rigid, 
neatly phrased, cleanly attacked, but a 
tiny bit unwieldy when changes of tempo 
are required. I must stress, however, 
that the vitality of neither work suffers 
seriously from this treatment. 

The choral singing in both works is 
highly competent, though it, too, reflects 
the conductor’s influence to the same 
extent as the orchestral parts. It is 
possible that more entirely satisfactory 
performances of these two pieces may 
appear, but at present they are incom¬ 
parably the best on offer. 

★ ★ ★ 

An Evening With Andres Segovia. Aria 
and Corrente (Frescobaldi), Capric- 
cio Dlabolico (Castelnuovo-Ted- 
esca), Six Preludes (Ponce), Minuet 
(Rameau), Cavatina (Tansman), 
Noetumo (Torroba), Fantasia (Luis 
Milan), Suite (Robert de Visee), 
Variations on a Theme by Mozart 
(Fernando Sors), Allegretto Gra- 
zioso and Gavotte (Handel), Bour- 
ree and Courante (,T. S. Bach), 
Sonata (Mauro Giuliani), Hont- 
enaje pour le Tombeau de Debussy 


(Falla), Etude (Villa-Lobos). Festi¬ 
val Mono FC-30, 849/50. 

Everything here is good, though per¬ 
haps little vintage Segovia is offered. 
What failure exists is not to be found 
in Segovia’s inimitable playing, but 
rather in his choice of items. 

The six tiny pieces of Ponce are all 
delightful, and so is Torroba’s “Noc- 
turno.” On the other hand, I found 
Castelnuovo-Tedesca’s “Capriccio Dia- 
bolico” a devilish bore and not in the 
least diabolical. 

Some of the pieces were originally 
composed for the guitar, others are 
transcriptions. The last all-sound quite 
comfortable in their new dress. 

And even if the compositions them¬ 
selves do not always earn your unquali¬ 
fied approval there remains the playing 
to enchant and dazzle even the most 
critical. I know of no one else who has 
such an effortlessly assured technique, 
or who can ring so many changes of 
tone colour on the instrument. 

And all these subtleties are recorded 
with the utmost fidelity on a disc which 
contains items which first appeared way 
back in the dawn of LP. My recom¬ 
mendation is that you get it, but use it 
sparingly. A few items at a time should 
suffice. You may even grow to like 
some of them for their own sake more 
than I do. 



SEm now pm 

FREE CATALOGUE 



AMPLIFIERS 


Quad Power Amplifier 

£63.0.0 

Trio W-25 

£93.0.0 

Quad II Pre-Amplifiers 

£67.4.0 

Trio W-24 

£76.0.0 

San Sui SM 30 

£152.10.0 

Pioneer G. 204 £104.16.0 

Trio W-38 

£129.0.0 

Pioneer SM 160 

£67.17.0 

SPEAKERS 

Quad Electostatic 

£163.16.0 

Goodman Axiom 300 

£27.18.6 

Look Sandwich 

£112.0.0 

Goodman Axiom 10 

£13.12.3 

Wharfedale Slimline 

£67.16.0 

Goodman Axiette 8 

£11.8.0 

Goodman Tri Axiom 212 

£38.10.0 

Goodman Trebax 35XL 

£18.12.6 

MISCELLANEOUS 

Garraed 301 Turntable 

£51.17.6 

Shure M7D Cartridge 

£13.6.8 

Labcraft 605 Turntable 

£22.15.0 

Shure M 33 Cartridge 

£27.15.0 

All Balance P.U. Arm 

£12.9.0 

Dust Bug 

£2.13.11 

SME. 3009 P.U. Arm 

£37.10.0 

Labcraft Pre-Amplifier 

£11.10.4 



PLEASE SEND TO ME WITHOUT OBLIGATION YOUR 
FREE CATALOGUE FOR HI-FI COMPONENTS. 

NAME. 

ADDRESS . 

.STATE. 
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PRICE £76 


W 24 

OUTPUT POWER: 12 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tuner 85 mV. 
FREQUENCY RESPONSE: 20-20,000 c.p.S. 1 dB. 

FEATURES: Very compact design, ideal for “bookshelf” 
operation. Separate controls for each channel are linked 
via clutch-type main volume control. 


mm 



W 45-A PRICE £96/10/- 

OUTPUT POWER: 18 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tape Head 4 mV. 
Tuners 145 mV. Auxiliary 145 mV. 

FEATURES: High quality 13 valve stereo amplifier incor¬ 
porates D.C. heated pre-amp with elaborate hum and noise 
precautions. Balance meter. Rumble filter. Loudness control. 
Tape recording and playback socket. 
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W 38 PRICE £129 

OUTPUT POWER: 14 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. x-tal P.U. 36 mV. 
Aux. 225 mV. 

FREQUENCY RESPONSE: 20-50,000 c.p.S. 0.5 dB. 

FEATURES: Powerful 19 valve circuit (and one diode), and 
Medium, Shortwave, and F.M. radios. Tape recording and 
playback socket. Rumble filter, loudness control, and head¬ 
phone socket. 


NEW SOUTH WALES 

Mastersound Sales, 400 Kent Street. 

Arrow Electronics, 422 Kent Street. 

U.R.D., 175 Phillip Street. 

Maurice Chapman, Clarence Street. 

A. Victor & Co., 396 Sussex Street. 
Albert Wright Radio, 795 New Canterbury 
Road, Huristone Park. 

Florida Electronics Pty. Ltd., 28 Market 
Street. 


QUEENSLAND 

Brisbane Agencies, 26 Stanley Street. South 
Brisbane. 

A. E. Harolds Pty. Ltd., Box 593J, G.P.O , 
Brisbane. 

Commerce Australia Pty. Ltd., 235 Edward 
Street, Brisbane. 

Chandlers Pty. Ltd., P.O. Box 1399R, G.P.O., 
Brisbane. 

Frank Whickham, Piccadilly Arcade, Queen 
Street. 


VICTORIA 

Thomas Pty. Ltd., 93 Bourke Street. 

Myer Emporium Ltd., 314 Bourke Street 
and 275 Lonsdale Street. 

SOUTH AUSTRALIA 

Thoday’s Pty. Ltd., 126 Gawler Place, 
Adelaide. 


TASMANIA 

Fmdlays Pty. Ltd., 80-82 Elizabeth Street, 
Hobart. 



W-25 PRICE £93 

The Trio W-25 is the very latest all-in-one stereo amplifier 
to arrive in Australia. Superbly designed, the W-25 
incorporates every detail for perfect home entertainment 
—twin AM radios for stereo broadcast; twin 10-watt 
amplifiers, or one mighty 20-watt monaural amplifier. 
Designed specifically for magnetic pick-up with special 
terminals, the W-25 may still be used for crystal cartridge. 
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W 50 


PRICE £176 


Head 


OUTPUT POWER: 25 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tape 
3 mV. Microphone 3mV. Auxiliary 70 mV. 

FEATURES: Transistorized pre-amp. Medium, Shortwave, 
and F.M. radios. Tape recording and playback socket; 
High and low pass filters. Loudness control. 19 tubes, 6 
transistors, 1 diode. 


BARDSLEY IMPORT TRADING CO. 

SOLE IMPORTERS OF TRIO AMPLIFIERS, 166D GLEBE RD., GLEBE, N.S.W. 
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VARIETY FARE 


★ 

★ 

★ 


Bmrtumal 

THE MAGIC OF THE BELLS. A 
Recital of Hymn Tunes Recorded 
on the Spelman Rochefeller 
Memorial Carillon of the River¬ 
side Church, New York City. 
Kamiel Lefevere, Carilloneur. 
Stereo. Mercury SR 90189. 

Carillon sounds have always, to me, 
presented something of an enigma. 
Tradition and inclination say I should 
enjoy them but musically, I am dis¬ 
turbed by the sharp dissociation of the 
impact sound, the natural and often 
rather vague pitch of the bells provid¬ 
ing the melody and the lingering back¬ 
ground from so many other undamped 
resonators. 

Perhaps it is that carillons don’t be¬ 
long to the confines of a home but to 
the open air, where their own sound is 
almost incidental to the massive inter¬ 
play of wind-borne echoes. 

But these remarks are not intended to 
detract from the terrific job which Mer¬ 
cury engineers have done, to record the 
sounds on this disc. 


Neville William* 
Jamieson Rowe 
Keith Jeffcoat 


However, the first side has an inter¬ 
esting diversity. It starts with the 
“Etude Symphonique” (Op. 78) by 
Marco Bossi, a piece which will no 
doubt please lovers of turn-of-the- 
century romanticism. With its rest¬ 
less turbulence, it is at times strongly 
reminiscent of Widor or Dupre. 

Following this are the two little 
chorales. Neither is perhaps among 
the best nor over-inspired, but both 
have the usual calmness and tranquillity 
and the first has a simple but curiously 
resurgent pedal bass. 

To end the side there are the D 
major Prelude and Fugue, both a trifle 
ragged in form and in all probability 
separated by a considerable period in 
Bach’s life. They offer considerable 
scope for virtuosity, however, particu¬ 
larly in the fugue with its closing pedal 
cadenza. 

Sergio de Pieri plays competently, as 
one might expect of a pupil of Fer¬ 
nando Germani. The only criticism 
I would make is that his registration 
seems a little unimaginative. In the 
variations of the Passacaglia, for 


instance, the variations seem to tele¬ 
scope into one another due to the lack 
of tonal contrast—particularly around 
the seventh and eighth variations and 
the beginning of the fugue. However, 
this is a matter of opinion. Some may 
indeed prefer this treatment to the 
more varied registration, such as that 
chosen by Helmut Walcha on Archive 
ARC 3021. 

The reviewed disc was free from dis¬ 
tortion. but the surface noise was a 
little high and became noticeable dur¬ 
ing the more subdued passages. The 
dynamic range of the recording seems 
rather liberal, considering the higher 
surface noise level. (J.R.) 

★ ★ ★ 

SANKEY’S SACRED SONGS. The 
Northcote Choral Society. Con¬ 
ducted by James G. Neilson; Organ¬ 
ist Lawrence E. Warner. Mono. 
W & G WG-B-1518. 

Recorded in Scots* Church, Mel¬ 
bourne, this is a straight choral presen¬ 
tation of some of the best known revival 
songs from possibly the best known of 
such sources—Ira D. Sankey’s still 
widely used hymn book. 

From a large choral group which has 
had considerable success in local eistedd¬ 
fods, the singing is good, apart from a 
couple of not-so-fortunate solo con¬ 
tributions, and generally reminiscent of 
a Billy Graham Crusade choir. 

The recording is technically well up to 
standard but whether or not the disc will 
appeal will depend on what place you 
have in your library for 16 choral-cum- 
community sing hymns as under: 

“Beulah Land,” “Work For The Night 
Is Coming,” “Hold The Fort,” “Count 
Your Blessings,” “Pass Me Not,” “Sweet 


From reputedly the largest carillon in 
the world, yet one capable of amazingly 
fast execution, the sounds are clean and 
incisive and, in their character, true 
high fidetity fare. Stereo makes a vital 
contribution, not only to the resolution 
of the wanted sound but to the vague, 
incidental wind and traffic noises which 
provide a subtle background to the bells. 
In fact, one series of wind noises fooled 
me into rising involuntarily to close a 
window. 

Though Kamiel Lefevere, a Belgian, 
one of the world’s leading carilloneurs 
and a pioneer of carillon music in the 
U.S.A.. could well have made this disc 
an anthology of carillon sound, he has 
chosen to confine it, as the title sug¬ 
gests, to traditional hvmn tunes, which 
will be known to all familiar with Gos¬ 
pel music. As such, it should be most 
useful for public performance from 
properly equipped amplifier towers. 

In short, if you have a use for a disc 
of this nature, you can buy “The Magic 
Of The Bells” with complete confidence. 
(W.N.W.) 

★ ★ ★ 

BACH. Sergio de Pieri playing the 
Organ of Wilson Hall, Melbourne. 
“Symphonic Study” (Bossi), 
Chorale—“Ich Ruf Zu Dir, Herr 
Jesu Christ,” Chorale—“Herzlich 
Thue Mich Veralgen,” Prelude 
and Fugue and D major, Toccata 
and Fugue in D Minor, Passacaglia 
and Fugue in C minor. *W and G, 
12-inch mono. WG-A.1521. 

To me the second side of this disc 
is the better, because of the graceful 
and contemplative C minor Passacag¬ 
lia; and, of course, that old war-horse, 
the D minor Toccata and Fugue, still 
capable of producing considerable 
response, despite its over-exposure. 



STEREO TAPE HEADS !! 
NOW AVAILABLE!! 

Theie Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy ( .00016 in. gap spacers, alignment is 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is better than—45dB. Playback separation—53dB. 

TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same us Ultron 15T. 

Type HD extreme range, each track same as Ultron 15HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Dcpts., Universities. Research Dcpts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and arc fully guaranteed for one year. 

RETAIL PRICE LIST 


Type TD and HD (St.reo) .. .. £17/12/ 

Ultron 15, 1ST, 15L (Record-play high imped¬ 
ance, extended range. .00016in gap) £9/13/6 
Ultron 15H, 15HT, 15HL (Medium impedance 
extreme range. .00016in gap) £9/13/6 

Ultron 15S, 15ST, 15SL (High efficiency record 
.00025in gap).£9/13/6 


HE2, HE2T (Record-play, commercial quality 

.0002in gap).£6/3/ 

EU, EUT, EUU (High efficiency erase) £3/7/ 
H4 (Record-play) and EH4 (Erase) Minia¬ 
tures .0002in gap.£5/2/ 

Note: “T” denotes upper half track, “L" 

lower half track, all others full track (ex¬ 
cept H4 and EH4, which arc half track). 


SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing full details of all 
heads, including Stereo, High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 


Available from Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd., 376-400 King William St., ADELAIDE. 
A. E. Harrold Ltd., 123-125 Charlotte St., BRISBANE. 


Manufactured solely by: 


L. B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S.12, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 
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Whether monophonic or stereophonic, sound reproduction without High 
Fidelity is like a picture without colour. Goodmans High Fidelity range 
gives you the choice of the perfect loudspeaker equipment for every 
purpose and budget. 


12 AXIOM 301 

20w. (40w. U.S.A.) 

30-16.000 cs. 

12 TRIAXIOM 212C. 

15w. (30w. U.S.A.) 

30-20,000 c/s. 

12 TRIAXIOM 612C. 

20w. (40w. U.S.A.) 

30-20,000 c/s. 

12 AUDIOM 51 

15w. (30w. U.S.A.) 

Fundamental Resonance: 

35 or 75 c/s. 

GOODMANS INDUSTRIES LIMITED., 

Axiom Works, Wembley, Middlesex, England. 

Sole Australian Agents: BRITISH MERCHANDISING PTY, LTD., 

60, Clarence St., Sydney, N.S.W. Telephone : 29 1571 (3 lines). 


8 AXIETTE 8 

6w. (12w. U.S.A.) 
40-15,000 c s. 

8 TWIN AXIETTE 8 

6w. (15w. U.S.A.) 
40-18,000 c s, 

8 TRIAXIOM 8 

6w. (15w. U.S.A.) 
40-20,000 c s. 

10 AXIOM 10 

lOw. (20w. U.S.A.) 
40-15.000 c s. 


10 TWINAXIOM 10 

lOw. (20w. U.S.A.) 
40-18,000 c s. 

10 TRIAXIOM 10 

lOw. (20w. U.S.A.) 
40-20,000 c s. 

10" AXIOM 80 

6w. (12w. U.S.A.) 
20-20,000 c s. 

12 AXIOM 201 

15w. (30w. U.S.A.) 
30-16,000 c/s. 



12 AUDIOM 61 

20w. (40w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c s. 

15 AUDIOM 80 

25w. (50w. U.S.A.) 
Fundamental Resonance: 
30 or 60 c s. 

18' AUDIOM 90 

50w. (lOOw. U.S.A.) 
Fundamental Resonance: 
40 or 60 as. 
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Hour Of Prayer,” “Nothing But The 
Blood Of Jesus,” “Wonderful Words Of 
Life,” “Blessed Assurance,” “Christ 
Receiveth Sinful Men,” “My Faith Looks 
Up To Me,” “Peace Be Still,” “A 
Shelter In The Time Of Storm,” “What 
A Friend,” “I Need Thee Every Hour” 
and “Bringing In The Sheaves.” 
(W.N.W.) 

★ ★ ★ 

SISTERS CHOIR. Lewisham Hospital, 
Little Company Of Mary. Mono, 
Festival FL 30-883. 

I imagine that many would listen with 
especial interest to this recording, made 
in the chapel of the Lewisham (Sydney) 
Hospital, by the Sisters of the Little 
Company of Mary. As the notes point 
out, this order, dating from about 1885, 
specialises in medical care for the sick 
and needy, in hospitals and homes. 

The music, some traditional, some 
more recent, and some of Australian 
composition is predominantly conserva¬ 
tive in character and presented with a 
devotion characteristic of the order. 

Apart from minor and transitory im¬ 
perfections of an on-the-spot recording, 
the presentation, balance and recording is 
good. 

“Adoremus,” “O Sanctissina,” “Tantum 
Ergo,” “Ave Maria,” “Regina Coeli 
Jubila,” “Haec Dies,” “Our Lady Of 
Good Counsel,” “Hymn To The Mater¬ 
nal Heart Of Mary,” “Magnificent And 
Antiphon,” “O Gloriosa Virginum” and 
“Veni Aponsa Christi.” (W.N.W.). 

★ ★ ★ 

MUSIC FOR AMERICA. Cy Jackson, 
Producer. Mono, Ward (Gospel 
Film Ministry) W-3097-LP. 

“Music For America, Inc.,” according 
to the notes, is an organisation which 
specialises in promoting large-scale pre¬ 
sentations of Gospel music throughout 
the U.S. Featured on this disc are 
artists who appear with “Music For 
America,” individual items being ex¬ 
tracted from other “Word” albums, 
some of which have been reviewed in 
these columns. 

Featured are the “Music For America” 
choir, Bill Carle with Kurt Kaiser 
Orchestra, Beth Farnum, Charles Mag- 
nuson, Frank Boggs and the London 
Concert Orchestra, Paul Mickelson 
Orchestra, Ronnie Avalone, The White 
Sisters, Ethel Waters, J. T. Adams and 
The Men Of Texas, Bill Pearce and 
Dick Anthony. 

A pleasant and varied collection of 
Gos&el music, the disc is of good aver¬ 
age quality in the technical sense. 


STAGE AND SCREEN 

CAROUSEL (Rogers and Hammer- 
stein): With Alfred Drake, Roberta 
Peters, Claramae Turner, Lee 
Venora, Norman Treigle, Jon Crain, 
Chorus and Orchestra Directed by 
Jay Blackton. Produced by Enoch 
Light. Mono (35mm Master). Com¬ 
mand NDL 30,939. (Also available 
in stereo). 

“Carousel” arrives as the most bally- 
hooed of all the highly ballyhooed Com¬ 
mand/Enoch Light productions. “You 
may not be able to believe your ears” 
the notes begin “when you hear this 
record. Listening to it is an awesome 
experience . . .” 

Then, scorning to say much about 
the work itself, they detail Enoch Light’s 
six months of patient planning; the re¬ 
cord costs; the 39 takes to get just one 
number; the 30 minutes of recording to 
pick out 90 seconds of track . . . and 


THE ORCHESTRA 

! INSTRUMENTS OF THE ORCHES¬ 
TRA. Commentary by Yehudi 

! Menuhin. Script Consultant 

! John Hosier. Stereo, H.M.Y. 

; CSD-1417. 

i Of the various records which set 
; out to explain the instruments of a 
; modern orchestra, this one by Yehudi 
I Menhuin is probably the most detail- 
! ed and thorough. He explains the 
[nature of each instrument, its rela- 
[ tionship to other instruments of the 
► same family, and demonstrates—or 
! has demonstrated—its compass of 
! notes and the way in which its tone 
; can be varied by different playing 
; techniques, 

| Each point is illustrated by brief 
[[but effective phrases and by excerpts<! 
;!from important works, performed by!; 
swell-known orchestras. ![ 

|! Instrument families covered include!; 

!! the Strings, Woodwinds, Brass and the!; 
j! Saxophone, the Harp and Celeste;; 
<! and Percussion. 

!; Used alone, the record is a valu-!; 
!; able tuitional medium for the record-!; 
;;ed music enthusiast, who desires to J; 

;! augment his technical knowledge of;> 

!! the instruments to which he fre-;! 

!; quently listens. 

!; For class use the notes mention!; 
;> that five coloured wall charts (30inj; 
<! x 40in) illustrating the instruments;! 
!; are available from H.M.V. record!! 
!; dealers. Mention is made also of a![ 
!; book designed to accompany the!; 
;! record—“Instruments of the Orches-J 
<1 tra” by John Hosier, produced by the;! 
! [ Oxford University Press. !! 

i! Technically, the sound quality on;! 
i; the disc is excellent, though the level <1 
!;for the narration and many of the!; 
;> instrumental solo passages is rather |; 
;! on the low side, providing a possible;; 
I! problem where the playing equipment;! 
!; has inadequate gam or is on the!; 
!> threshold of motor rumble. On the!; 


so on. 

After all that, you feel, it had better 
be good! 

And let there be no mistake, it is 
good—and I say this on the basis of the 
mono version, which happened to be 
the first one off the local presses. Tech- 

(Contimied on Page 98) 


BUILD IT YOURSELF!! 



THE Mchi SPINET 
ORGAN 

One of the Schober (U.S.A.) 

ASS EM BLE-IT-YOURSELF range 

Send us 1/8 (four 5d stamps; New 
Zealanders five 3d stamps) for the 
Schober Brochure, price lists and a 
7in sampler recording which gives an 
idea of how Schober Organs sound. 

Alternatively, you may send 5/ 
(N.Z. 4/ postal note payable at Auck¬ 
land) for the above items and receive, 
in addition, a copy of the technical 
booklet “HOW SCHOBER ORGANS 
WORK” (2nd. Edition). 

THE ELECTRONIC ORGAN COMPANY 
(AUSTRALIA) 

11 CADOW STREET, PYM8LE, N.S.W 

(Please note . . . No business is con¬ 
ducted at this address, which is that 
of the Company’s Registered Office, 
only.) 
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! HI-FI STARTS AT YOUR TURNTABLE 

^ laberaft type 573V - the ONLY compact turntable for true 

^ TRANSCRIPTION performance at a reasonable price. Completely < 

^ silent, rumble -free. 

Lea flats and full information from all Trade Houses or from sole 
* Australian Agents: 

! G.R.D. INSTRUMENTS PTY. LTD. 

> 6 Railwav Walk, CAMBERWELL, VIC. Tel. 82-1256 0 
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other hand, of course, this restricted 
level on voice and instrumental solos 
leaves a margin of dynamic range 
for the excerpts involving the full 
weight of an orchestra. 

This is a small point, however, 
relating to the quality of the playing 
equipment rather than of the record. 
The fact remains that this is an ex¬ 
cellent tuitional disc, worthy of a 
place alike in the home and the study 
group. (W.N.W.) 


















CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 

LIVING 
SOUND 



14 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain 
dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and 
two Muliard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


£69/15/- 


F.O.R. 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15,000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



5awS 


ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with 
tone controls and two Muliard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR 
speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


£49/15/- 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO mg* 

SYSTEM FOR ONLY S73 CNS. F.O.R. 

UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYM ASTER TUNER 

(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84—2 INI763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tape 
Recorder. 

® FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 4 0 TO 12,000 CYCLES 



Classic Radio 
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IN HI-FI TAPE RECORDERS 

AT LAST! A TAPE RECORDER FOR THE CONNOISSEUR FOR ONLY 92 CHS. 


Incorporating the famous "TRUVOX" tapedecks 

The Model TR6 is the latest addition to the range of classic Tape Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns. mislead you. This recorder equal to many others selling over £200. The "Truvox" tape decks 
have proved themselves to be among the best overseas. Built to last a lifetime, latest "Miniflux" four-track heads, tropicalised to suit all 
climatic conditions. 


HERE ARE SOME OF THE OUTSTANDING FEATURES OF 
THIS TRULY PROFESSIONAL RECORDER 


FREQ. RESPONSE: 
40—20000 c.p.s at 7\ i.p.s. 
40—12000 c.p.s. at’3i i.p.s. 


• 3 SHADED POLE MOTORS. 
® INDEPENDENT SPEED 

CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

® PAUSE CONTROL. 


• HUB LOCKS TO LOCK TAPE- 
REELS. 

• TROPICALISED DECKS. 

• AUTOMATIC STOP (optional 
extra). 

• TAPE POSITION INDICA¬ 
TOR. 



MODEL TR6 92 GNS. 

Tape speeds within it 1% of stated speeds. 

Size: 172 x 132 x 72in. Weight: 32!b including lid. 


WOW AND FLUTTER: 

Better than .15% at 7\ i.p.s. 
Better than .2% at 32' i.p.s. 


• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

• 4W. OUTPUT. 

• SEPARATE TREBLE AND 

BASS. 


• MONITORING. 

® P.A. FACILITIES. 

• STEREO OUTPUT. 

® PUSH-PULL BIAS OSC. 
® IMV SENSITIVITY. 


Plug in units available to make this superb recorder a fully ST EREOPHON 1C TAPE RECORDER. Fully Guaranteed! 
Dynamic microphone, freq. resp. 80-12000 CPS extra £5/15/-. 


MODEL TR3 



Incorporating the latest Collaro "STUDIO" Deck 


LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE 

40-14000cps at 71'Vsec. 50-10000cps at 32"/sec. 
60-3300 cp$ at lj"/sec. 


• Six valve amp. rectifier ® 2 speakers • Switched negative feed¬ 
back equalising for each speed ® Output corrected to C.C.I.R. 
standard • Signal to noise ratio better thqn 45DB • 4W out¬ 
put » Superimposing • Monitoring through speaker whilst re¬ 
cording & Separate treble and bass. 

• Takes 7in spools with lid on. • Tape measuring and calibra- 


3 motors. 

Fast forward 


rewind 


_ tinq device-. 

• Light piano key controls. 

• Vvfeight 29lb. 

• Valves EF86, 12AT7, 6AQ5, 
6BQ5, EM84, 6AU6. 


and 

1200ft in 65 sec. 

• Pause control. 

COMPLETE RECORDER with mik e 
TR3 two track £72/9/-, TR3-4, four track 
All Recorders Fully Guaranteed! 


£ 80 /-/- 


MODEL TR5 



PRICE 42 gns. 


INCLUDED IN PRICE: I—Reel of Tape, 
spool. I—Acos MIC40 mic. Choice 
FULLY GUARANTEED. 


I—Empty 
of colours. 


LOOK AND 

• Built in MIXER, a must 
for film enthusiasts. 

© 2 speakers, for extended 
bass response. 

© Superimposing. 

© Monitoring. 

9 3W output. 

• Response 4()-10,000cps. 

9 Fast forward and rewind. 
9 Magic eye level indicator. 


COMPARE! 

® Provision for Mic. and 
Radio. P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

® Tone control. 

® Speed 3 i in/sec. over 3 
hours recording. 

© Weight 191b. 

© Can be used as P.U. 
amplifier. 


Classic 


Rad 
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THOR|N5 


model TD 135 



For the discriminating music lover, a professional, quality turntable with 
the following characteristics. A single control knob tor the k ‘on ofl 
switch and for the four speeds. “Off” positions are arranged between each 
two speeds. A variable speed control (+ or —3%) acting on all speeds. 
Two step speed reduction to prevent vibration. A precisely machined turn¬ 
table and a special inbuilt levelling device. The TD 135 is supplied with the 
brilliant new Thorens model BTD-12S professional tone-arm; all at just 
<£58/4/. 

THORENS 

MODEL TD 184L 


This magnificent turntable offers 
the same outstanding quality and 
performance associated with all 
Thorens units. It features the 
unique two step drive system to 
eliminate vibration and the 
special “dialomatic” attach¬ 
ment which allows you to 
simply dial the required 
speed. Price £55. 



THE 



SHURE 


CARTRIDGE 
MODEL M7D 


This high quality cartridge is acclaimed 
by users everywhere. 


Price £13/6/8. 


For further information, call, write or phone: 



Telephone 

BX6731 


422-4 Kent St. 
SYDNEY 


VARIETY FARE Cont. 

nically, the balance, response and defini¬ 
tion is superb, unmarred by any trace 
of extraneous noise. I have no quarrel 
with Command's claim that it establishes 
something of a reference. 

Overseas, the content has been criti¬ 
cised as “over-rehearsed” with the spon¬ 
taneity of a top-line cast worn down and 
sacrificed to technical perfection. Per¬ 
sonally, I could find no justification for 
this opinion until well into side 2 when 
the impact did seem to have diminished. 
But I'm not sure that the impression 
was not simply due to the different 
natuie of the music involved and/or the 
fact that it was the second side! 

But, be that as it may, it would be 
quite unfair to rate Command’s 
“Carousel” as anything but well above 
average, to be enjoyed for the music 
and of special interest to high fidelity 
fans. (W.N.W.). 

"it 'fc "A" 

BROADWAY MFLODY. The Williams 
Singers, Tony Osborne And His 
Orchestra. Produced by Norman 
Newell. Mono, World Record Club 
PLE/826. 

To give credit where credit is due, 
this is technically an excellent recording, 
with virtually no background noise, ex¬ 
cellent definition and range, erring, if 
anything, towards a slight preponderance 
of treble. 

In seeking to give a “modern version” 
of almost traditional “movie-Broadway” 
music, the group certainly succeeds 
technically but, musically, I’m not so 
sure. The numbers by David Hughes 
and Charles Young will be acceptable 
to potential buyers of the disc but the 
other numbers, for the most part, will 
more likely fall between two stools, with 
consequently limited appeal. 

“Broadway Melody,” “You Were 
Meant For Me,” “I Got A Feeling 
You’re Fooling,” “You Made Me Love 
You,” “Your Broadway And My Broad¬ 
way,” “Begin The Beguine,” “Give My 
Regards To Broadway,” “I’ve Got My 
Eyes On You,” “Wedding Of The 
Painted Doll,” “I Concentrate On You,” 
“You Are My Lucky Star,” and “Broad¬ 
way Rhythm.” (W.N.W.) 

* * * 

VICTOR HERBERT ON STAGE.Roger 
Wagner Chorale and Orchestra, 
Cond. by Roger Wagner. Stereo, 
Capitol ST 1707. 

At first glance this could be just 
another choral presentation of “ever¬ 
greens” but the title owes a good deal 
more to the contents than such an im¬ 
pression. 

The orchestra is lush, full-bodied and 
well matched to the rich melodies of 
Victor Herbert. Extremely well dis¬ 
played by the stereo medium, it would 
well be capable of carrying the honours 
alone. 

But this is not to be. Superbly dis¬ 
ciplined, with never a stray voice, the 
chorale takes its place, not as a chorus 
in the separate sense of the term, but as 
a vocal section of the orchestra. 

And who hasn’t the inclination to 
listen to numbers like these? “In Old 
New York,” “Ah! Sweet Mystery Of 
Life,” “Every Day Is Ladies’ Day With 
Me,” “A Kiss In The Dark,” “I’m Fall¬ 
ing Tn Love With Someone,” “Kiss Me 
Again,” “Toyland,” “Tramp, Tramp, 
Tramp,” “Indian Summer,” “My Little 
Gipsy Sweetheart,” “When You’re 
Away,” “Thine Alone,” and “Moon¬ 
beams.” 

In short — a beauty! (W.N.W.). 
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OLIVER. Based on the Adventures of portrayed here are in vivid and not un- 
Oliver Twist, Charles Dickens, welcome contrast. 


Lyrics and Music, Lionel Bart. 
Bobby Richards Orchestra Cond. by 
Kenneth Alwyn. Produced by Cyril 
Omadel. Mono, World Record 
Club LM7036. 


Under the guidance of Cyril Omadel, 
the team responsible for so many of the 
Club’s other musicate enters into this 
one with boisterous relish, mixing art 


Gliere: “Russian Sailor’s Dance, The 
Red Poppy” (Felix Slatkin, Hollywood 
Bowl Symphony Orch.). 

For the intended audience—recom¬ 
mended. (W.N.W.) 

★ ★ ★ 


Zt iZ^Sf WALTZING WITH GUY LOMBARDO. 

Guy Lombardo and his Royal 
Canadians. Stereo, Capitol ST 1738. 


Listenable and danceable is the music 
of a dozen romantic waltzes from the 


^ , t with the Englishman’s ability to laugh 

From the miseries of a nineteenth cen- su btly at himself 
tury workhouse to a boisterous, amusing, Highlight of the show, to my mind, 
twentieth century musical comedy may and of the production, is Ian Car- 

seem a long jump, but the gap is bridged michael’s “Pick A Pocket Or Two” , 

easily in Lionel Bart’s “Oliver.” In short , if you are a collector of show nn^the 

Against the artificial, veneered char- music, you’re pretty sure to enjoy this Wlth U v Ua L^ m ^ rC !^ e T«H ^ 
acters that people so many American one. Technically the sound is excellent, Pissed-saxophone sound and keyboard 
musicals, the self-reliant urchins and the with a studied intimacy in the recording im eriuaes. ^ 

earthy characters from London’s streets of the voices. (W.N.W.). “feannine,”’ “Alw“s> “Gkl Of My 

Dreams,” “Charmaine,” “Illusion,” 
“When I Grow Too Old To Dream,” 
“Tennessee Waltz,” “Beyond The 
Clouds,” “Beautiful Lady In Blue,” “The 
Swan,” “Vienna My Love,” “My Buddy.” 
(W.N.W.) 

★ ★ ★ 




Instrumental, Vocal and Humour 


A STEREO COMMAND PERFOR- Bumble Bee” (John Browning, pianist). 

MANCE - ®, ter *?’ 4,!5 um ’ Debussy: “Golliwog’s Cake Walk” 

Command SNDL-930816/7. Com- (Carmen Dragon, Capitol Symphony 
mand” uses a convenient play upon Orch.). 

words to re-issue tacks selected Novacek: “Perpetual Motion” (Nathan 
from 10 or so of then* very sue- Milstein, violinist, Walter Susskind, Con- 
cessful 35mm LPs. cert Arts Orch.). 

Having heard much of the music be- Grofe: “On The Trail” (Felix Slatkin, 
fore, I didn’t listen to every note on the Hollywood Bowl Symphony Orch.). 
two new discs, but I did generously Khachaturian: “Sabre Dance” (Felix 

sample each of the 24 tracks without Slatkin, Hollywood Bowl Symphony 
hearing the slightest trace of distortion Orch.). 

or extraneous noise. There’s no doubt Lecuona: “Malaguena From Anda- 

about Command’s engineering standards; lucia” (Whittmore and Lowe, pianists), 
they are second to none. Tachaikovsky: “Chinese, Russian 

Featuring Enoch Light and his Orch- Dances From The Nutcracker” (Efrem 
estra, Doc Severinsen, Urbie Green and Kurtz, Philharmonia Orch.). 

Tony Mottola, each with their respective Schubert: “Marche Militaire” (Efrem 
orchestras, the music is all middle-of- Kurtz, Philharmonia Orch.). 
the-road pop, with plenty of percus- Rachmaninoff: “Prelude In C Sharp 

sion, freely arranged and with much of Minor” (Leonard Pennario, pianist), 
it liberally gimmicked to underline the 
separation, definition and response of 
Command’s 35mm master technique. 

If the contents appeal — there’s too 
much to list in detail here — they will 
sound impressive on anything from the 
best gear to a very ordinary radiogram. 

(W.N.W.) 

★ ★ ★ 

MELODIES OF THE MASTERS. 

Volume VII, Music Of The Imagina¬ 
tion. Stereo, Capitol SA 8569. 

As a collection of well known excerpts 
from the classics, this particular volume 
of Capitol’s Melodies Of The Masters 
is quite outstanding. 

Varying widely in mood and presenta¬ 
tion, every track is nevertheless com¬ 
mendable both musically and technically. 

As a whole, the disc should please a 
very wide audience. The titles: 

Beethoven: “Turkish March” (Efrem 
Kurtz, Philharmonia Orch.). 

Rimsky-Korsakov: “Song Of India” 

(Carmen Dragon, Capitol Symphony 
Orch.). 

Rimsky-Korsakov: “Flight Of The 


POOLSIDE MUSIC. Mono, World 
Record Club DLH823. (Dividend 
release only.) 

Recorded on Waikiki Beach, Hawaii, 
by a group under Pua Almeida, this 
is one for Club members having an ear 
for South Sea Island music. But there’s 
a difference. While the titles belong 
rightly enough to the islands, the vocal¬ 
ists and the guitars, the tempos have 
been reworked subtly for dancing — 
swing, foxtrot, cha cha and waltz. 

It’s pleasant, bouncy, danceable 
music, with a solid foundation of string 
bass — and well recorded into the bar- 
gain. 

In short, well worth the modest divi¬ 
dend price. 


HI-FI STARTS AT YOUR TURNTABLE 

Labcraft type 605, with "All Balance Arm" for those who want 
TRANSCRIPTION performance combined with elegant PRO¬ 
FESSIONAL appearance. Completely silent, rumble free. 

Leaflets and full information from all Trade Houses or from sole 
Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, CAMBERWELL, VIC. Tel. 82-1256 
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SEVEN 


NEW OUTSTANDING 
SPEAKER UNITS by 


SUPER 8/RS/DD 

Impedance 10/15 ohms 

Ceramic Magnet 

Flux density 14,500 

oersteds 

Total flux 60,000 

maxwells 

Aluminium Voice Coil 

Max. input 6 watts rms 
or 12 watts peak 
Frequency range 

40-20,000 c/s. 
Bass resonance 50/60 c/s 


Impedance 10/15 ohms 
Flux density 10.500 

oersteds 

Total flux 41,500 

maxwells 
Max. input 5 watts rms 
or 10 watts peak 
Frequency range 

40-10000 c/s. 
Bass resonance 50/60 c/s 


GOLDEN 10/RS/DD 

Impedance 10/15 ohms 
Flux density 14,500 

oersteds 

Total flux 60,000 

maxwells 

Aluminium Voice Coil 

Max. input 8 watts rms 
or 16 watts peak 
Frequency range 

30-20,000 c/s. 
Bass resonance 38/43 c/s 


Impedance 10/15 ohms 
Flux density 10,500 

oersteds 

Total flux 41,500 

maxwells 
Max. input 6 watts rms 
or 12 watts peak 
Frequency range 

35-4,000 c/s. 
Bass resonance 38/43 c/s 


SUPER 10/RS/DD 

Impedance 10/15 ohms 
Flux density 16,000 

oersteds 

Total flux 85,000 

maxwells 

Aluminium Voice Coil 

Max. input 10 watts rms 
or 20 watts peak 
Frequency range 

30-20,000 c/s. 
Bass resonance 38/43 c/s. 


Impedance 10/15 ohms 
Flux density 11,500 

oersteds 

Total flux 28,800 

maxwells 
Max. input 5 watts rms 
or 10 watts peak 
Frequency range 

300-15,000 c/s. 


I mniiiiiMiww 


W12/RS/PST 

Impedance 12/15 ohms 
only 

Ceramic Magnet 

Flux density 14,000 

oersteds 

Total flux 156,000 

maxwells 
Max. input 15 watts rms 
or 30 watts peak 
Frequency range 

25-4.000 c/s. 
Bass resonance 23/28 c/s 


is coupon ror 


Please send me literature about 
the Wharfedale Loudspeakers. 

Name. 

Address ... 


Wharfedale Loudspeakers are manufactured in a very wide range to cover all needs and requirements. 
Performance figures are conservatively stated. Yet Wharfedale Speakers are superior in each category, 
in every respect. 

You, too, can afford a Wharfedale, for there is a model at a price to suit your own particular needs. And 
whatever the model or the price, Wharfedale superiority is firmly established. 


Australian National Distributors Simon Gray Pty. Ltd. 28 Elizabeth Street, MELBOURNE, Victoria, 

Telephones: 63 8166, 63 8211 
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CARIBBEAN GUITAR. « Chet Atkins. 
Mono, RCA L101356. 

Smoothly, without apparent effort and 
without moving too far from his chosen 
Latin-American mood, Chet Atkins 
varies his style to present a dozen titles 
as under: “Mayan Dance,’* “Yellow 
Bird,” “Wild Orchids,” “The Bandit,” 
“Jungle Dream,” “The Banana Boat 
Song,” “Montego,” “Theme from Come 
September,” “Moon Over Miami,” 
“Come To The Mardi Gras,” “The 
Enchanted Sea,” and “Temptation.” 

With the support of a small orches¬ 
tral group and, in “Temptation” Karl 
Garvin’s trumpet, it makes pleasant 
listening indeed. 

In terms of quality, the recording is 
right up to standard. (W.N.W.) 

★ ★ ★ 

SCOTTISH SING-A-LONG, Arranged 
and Directed by Ivor Raymonde. 
Mono, Decca Ace Of Clubs ACLA 
1093. 

This one is sure to appeal to those 
with a nominal attachment to the high¬ 
lands and the heather. I use the word 
“nominal” advisedly, because the singers 
make no pretence to be anything but 
a non-Scottish group presenting Scottish 
songs. 

But, indigenous or not, they do it 
very well indeed—a small group, bright, 
nicely balanced and harmonised and 
with modest but effective instrumental 
support. No less to the point, the re¬ 
cording is very clean, very quiet. 

In addition to two or three medleys, 
it contains “A Scottish Soldier,” “Annie 
Laurie,” “I Belong To Glasgow,” “Ae 
Fond Kiss,” “My Ain Folk,” “Scotland 
The Brave,” “My Love Is Like A Red, 
Red Rose,” “Roamin In The Gloamin,” 
“Down In The Glen,” “Coming Through 
The Rye/’ “Loch Lomond” and “Auld 
Lang Syne.” (W.N.W.) 

★ ★ ★ 

A LITTLE BIT OF IRISH. Teresa 
Duffy; Accompaniment and Direc¬ 
tion by Johnny Gregory. Mono, 
Beltona LBE 42. 

If it’s across the water you want to 
be, to the land of the shamrock, then 
I can’t imagine a nicer guide than 
Teresa Duffy. Sincere, intimate and 
with a nice variation in style, she regis¬ 
ters well in every track and turns out 
an album that is nothing short of a 
delight when heard as a whole. And you 
don’t have to be Irish or a Teresa Duffy 
fan to say this! 

“It’s Heaven Around Galway Bay,” 
“The Girl At The Ballyclare Fair,” 
“Galway Bay,” “Lovely Armoy,” 
“There’s A Wee Bit Of Ulster,” “I’ve 
Got To Go Back Again To Ireland,” 
“The Fair At Ballyclare,” “Too-Ra-Loo- 
Ra-Loo-Pal,” “Mary Of Killowen,” “The 
Woods Of Mount Sandal,” “Ballyhoe,” 
“Paddy Murphy” and “The Old Cau- 
been.” 

The recording itself? Technically, 
really good! (W.N.W.) 

★ ★ ★ 

PENNIES FROM HEAVEN. Bing 
Crosby. Mono. Festival FL-30,914. 

What is there to say about Bing 
Crosby, that has not already been said 
numberless times? The most logical 
thing is simply to record that this recent 
release contains Bing's songs from, three 
1936 movies: 

“Anything Goes” — Moonburn, My 
Heart And I, Sailor Beware. 

From “Rhythm On The Range” — 
Empty Saddles, I’m An Old Cowhand, 


Roundup Lullaby, I Can’t Escape From 
You, Rhythm On The Range. 

From “Pennies From Heaven” — 
Pennies From Heaven, Let’s Call A 
Heart a Heart, One, Two, Button Your 
Shoe, So Do I. 

Backed by Georgie Stoll. Victor 
Young and Jimmy Dorsey, the tracks 
have the somewhat restricted sound of 
the period, musically and technically 
but, fortunately, are commendably free 
from background noise. (W.N.W.) 

★ ★ ★ 

POCKET FULL OF DREAMS. Bing 
Crosby. Mono, Festival FL-30,845. 

As an alternative to “Pennies From 
Heaven,” you may prefer this one with 
songs from three other shows: 

From “Waikiki Wedding”: Blue 
Hawaii, In A Little Hula Heaven, Sweet 
Leilani, Sweet Is The Word For You. 

From “Double Or Nothing”: The 
Natural Thing To Do, Smarty, Moon 
Got In My Eyes, All You Want To Do 
Is Dance. 

From “Sing You Sinners”: A Pocket¬ 
ful Of Dreams, Small Fry, Laugh And 
Call It Love, Don’t Let That Moon 
Get Away. 

As might be expected from his 1937- 
38 heydey, Bing is in good voice but 
the recording sounds very restricted by 
modern standards and, strangely, not 
as clean as the ’36 effort above. 
(W.N.W.) 

★ ★ ★ 

THE SHOOTING OF DAN McGREW. 
Tex Morton. Mono 45EP, Festival 
FX-10,545. 

My first reaction to this disc was one 
of amazement that Tex Morton’s excel¬ 
lent voice should have been loaded with 
so much artifical reverberation. At the 
end of the side, when an audience began 
to applaud, I realised that it was a stage 
performance, with probably a P.A. sys¬ 
tem to blame for the thoroughly undesir¬ 
able echo. 

In addition to the familiar “Dan 
McGrew” (on side one) Tex Morton pre¬ 
sents the morbidly humorous “Cremation 
of Sam McGrew.” 

Both of them he does well, but— 
please—get rid of that ’ echo, in 
future! (W.N.W.) 


A Batch of 45's 

XMAS CHIMES. Mono, Festival FX- 
10559. Technically very poor — 
not recommended. 

REAL TRAIN SOUNDS. Mono. Festi¬ 
val FX-10566. All right for chil¬ 
dren as intended but not well 
enough produced or recorded for 
adult railway or hi-fi interest. 

REAL PLANE SOUNDS. Mono. Festi 
val FX-10569. Routine, for the most 
part but with the “Battle of Britain” 
track rating a mention as a graphic 
reminder of grim reality. 

SINBAD THE SAILOR. Mono. Festi¬ 
val FX-10558. Intended for child¬ 
ren but just so-so, nevertheless. 

THE MIRACLES. Mono. Festival 
FX-10561. Another one for child¬ 
ren; strictly average presentation. 

CRAZY-SING-A-LONG. The Three 
Stooges. Mono. Coral CX-10554. 
Those who rate Moe, Joe and Larry 
as funny on the screen may appre¬ 
ciate this one by visualising the 
Stooges as they listen. Otherwise 
it has no special merit. (W.N.W.) 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

COTVV "RESEARCH MAKES 
I t HE DIFFERENCE" 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


!f you want 

STERE# 

EQUIPMENT 

You'll deal better with 

H. B. RADIO PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

FEBRUARY SPECIALS 

yiimiii imiuir-. 

WIDE RANGE SPEAKER ! 
AND CABINET KIT 

| Magnovox 8in loudspeaker. Voice | 
| Coil 2.7 or 15 ol ms. Frequency i 
i coverage 30-10,000 c.p.s. and | 
| 1.9 Cubic ft. speaker enclosure 1 

I kif ready cut for assembly = 

| £ 10 / 10 /- 

STEREO AMPLIFIER 

| 8 watt, 2 speakers and Garrard 
= Stereo changer 

f £30 

[ 8 ELEMENT TV AERIALS j 

| Highly efficient and designed = 
§ especially for wea^c signal areas, f 
I New in Carton and supplied for re- = 
| ceiving stations located as follows: \ 
1 All Capital cities £5.5.0., Balia- \ 
I rat, Goulburn Valley, Canberra, 

| £5.15.0. Darling Downs and N.E. 

| Tasmania. £5.0.0. Central Table- 
! lands (N.S.W.) and Bendigo j 
= £6.15.0. Latrobe Valley £4.10.0 

nntmiii 

Write for catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 
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INDUSTRIES 



Peter Clark now makes It easy for you to buy that “long wanted" camera 
or projector (movie or still) on Magnetic Sound's NEW NO INTEREST 
TERMS with up to 12 months to pay OR you can simply say "Charge it to 
my account, please". Call in and collect your credit card and start buying 
any photographic equipment you need: cameras, projectors, films, screens. 

NO INTEREST TERMS up to 12 mths 
to pay or OPEN A CREDIT ACCOUNT 



SONY with built-in radio 

The SONY Model 103 is a quality Recorder with 
a BUILT-IN RADIO. The excellent tone with 
transistorized pre-amplified stage permits noise- 
free recording and reproduction. The controls 
are simple and dependable. Magic eye, 2 tracks, 
2 speeds. Wow and flutter less than 0.3%. Price 
for this beautiful machine, £118/15/-. 



British FERGUSON 5 6 9ns 

This English latest 4-track deck (illus.) is simple 
to operate: using double-play tape it gives 6 
hours’ playing time and with the digital tape 
position indicator enables recordings to be played 
back at any desired point. Also a cathode-ray 
type recording level indicator, treble tone control 
and counter. Smart styling. 56 gns. 


LUXOR' STEREO £l29i2'- 

Peter Clark recommends this superbly finished 
Luxor Tape Recorder because of these features 
(for which you would normally pay £60 more) 

• 4 tracks • Records and plays stereo • Twin 
built-in speaker • Twin magic eyes • Can play 
either stereo or mono ® 1" spools • Up to 16 
hours’ playing time « Simple “Joystick" controls 

• Sturdy attractive cabinet • * Only £129/12/-. 


AKAI M7 STEREO 

This is one of the world’s finest “cross-field" 
tape recorders. It has • 4 tracks • 3 speeds: 1 1", 
31", 7 i" (at I?" the reproduction of music is 
absolutely amazing) • Frequency response at 30 
to 23,000 C.P.S. • A power output of 6 watts, 
per channel • Synchronous motors with two 
separate coil windings • 2 quality speakers and 
mikes. Priced at £317, this is the machine for the 
enthusiast. 

MAGNETIC SOUND INDUSTRIES, 

387 GEORGE ST., BX 3371 
(2 doors from Kodak). 
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Popular Jazz j 

KING OLIVER and his DIXIE SYNCO- 
PATORS, Volume One. “Sugar Foot 
Stomp,” “Jackass Blues,” “Too Bad,” 

“Willie The Weeper,” “Deep Hen- 
derson,” “Snag It.” Swaggie, Mono. 
JCS33723. 

The tunes on this disc were all rec¬ 
orded in the period between March, 

1926, and April, 1927, when King Oli¬ 
ver had his band at the “Plantation 
Cafe” in Chicago. Historically they are 
most interesting because of Oliver’s 
age (he was 41 at the time) and the fact 
these were the first electrical recordings 
he made. 

The personnel of the band changed 
quite a lot during the two-year period 
of Oliver’s stay at the “Cafe,” but, for 
five of the six sides on this disc, it fea¬ 
tures Joe Oliver, cnt.; Bob Shoffner, tpt.; 

Albert Nicholas, sop. sax. and clt.; 

Luis Russell, pno.; Billy Paige, alto and 
clt.; Barney Bigard, tenor sax and clt.; 

“Bud” Scott, bjo.; Bert Cobb, tba.; Paul 
Barbarin, dms.; Vocal on “Snag It” by 
Richard M. Jones. 

The tunes all feature excellent solos, 
and are obviously specialty numbers used 
on the band’s engagements. Most of the 
numbers are today considered as jazz 
classics, with perhaps “Snag It” and 
“Sugar Foot Stomp” being the best known 
and most popular. 

Technically the disc is as good as any 
1926 model early electrical recording 
I have heard and a darned sight better 
than many of the “reprints” which have 
appeared on the market from time to 
time! (K.W.J.) 

★ ★ ★ 

INCEPTION, McCoy Tyner Trio with 
McCoy Tyner, piano; Art Davis, 
bass; Elvin Jones, drums. “Incep¬ 
tion,” “There Is No Greater Love,” 

“Blues For Gwen,” “Sunset,” Effen- 
di,” “Speak Low.” Impulse, Mono. 
IL-30,890. 

McCoy Tyner is the sensational young 
pianist from the John Coltrane group, 
which has made many fine recordings 
for the Impulse label. In this, his first 
recording as a leader, he shows that he 
has an exceptionally well-developed sense 
of form and a most personal way of ex¬ 
pressing himself. Although his style 
may have been influenced by Thelonius 
Monk and Bud Powell he does not fall 
into conventional patterns and is always 
spontaneous. 

Of the six tracks on this disc, four are 
originals and show a great talent 
for composition. “Inception,” the tune 
from which the disc derives its name, is 
a blues in C minor and as nice a piece 
of jazz inventiveness as I have heard for 
quite a while. 

If you are of the modernist school 
you could do much worse than give a 
listen to this disc, for McCoy Tyner has 
much to say and all of it good. 

Technically the disc is good, although 
there is just a trace of distortion at the 
end of the inner tracks. (K.W.J.) 

★ ★ ★ 

ART BLAKEY And The JAZZ MES¬ 
SENGERS. Art Blakey, drums; 

Lee Morgan, trumpet; Curtis Fuller, 
trombone; Wayne Shorter, tenor 
sax; Robert H. Timmons, piano; 

Jymie Merritt, bass. Impulse, 

Mono. IL-30,794. 

Some of the greatest jazz produced 
in public has been created by those 

groups who were fortunate enough to 
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retain essentially the same personnel 
over a long period of time. It is this 
long association of individuals in the 
group which is probably responsible for 
the illusion of spontaneity and unity of 
expression exhibited by the Art Blakey 
combo. 

It is a sad fact of the jazz field eco¬ 
nomics that too many “pick-up” groups 
and too few “teams” enter the record¬ 
ing studio to cut jazz discs. Some of 
these sessions (a recent example being 
the “Jazz Samba” disc of Stan Getz) 
turn out exceptionally well, while others 
only succeed in demonstrating the vir¬ 
tuosity of individuals to the detriment of 
the “group” sound. 

Those who like modern, though not 
'“far out,” jazz with a great group cohe¬ 
sion will almost certainly find much to 
please them in this new Art Blakey 
album. Technically the disc is fine. 
(K.W.J.) 

★ ★ ★ 

MACK THE KNIFE, Ella Fitzgerald re¬ 
corded live in concert, accompanied 
by the Paul Smith Quartet, at West 
Berlin’s Deutschlandhallen, Verve, 
Stereo. MG VS-64041. 

This recording, made during a con¬ 
cert at the Deutschlandhallen, in Berlin, 
which holds almost 12,000 people, is 
notable for the tremendously enthusias¬ 
tic audience reaction heard on it and the 
improvised lyrics on “Mack the Knife,” 
a song which Ella was performing for 
the first time. It seems that Ella did 
not know the lyrics and so substituted 
her own. Some critics claim that it is 
a decided improvement on the original, 
but that would be a matter of individual 
opinion. 

Whether you favour these ad-lib lyrics 
or not you will probably, if you are an 
Ella Fitzgerald fan, find much to please 
you in the rest of the album, for Ella 
was certainly in swinging fine form on 
this night. The numbers she does are: 
“Gone With The Wind,” “Misty,” “The 
Lady Is A Tramp,” “The Man I Love,” 
“Summertime,” “Too Darn Hot,” “Lore¬ 
lei,” “Mack The Knife,” “How High The 
Moon.” 

Ella is accompanied on this album by 
Paul Smith, piano; Jim Hall, guitar; Wil¬ 
fred Middlebrook, bass; Gus Johnson, 
drums. 

Those who value sound quality along 
with musical excellence will be pleasant¬ 
ly surprised to find that this live record¬ 
ing is well up to the standard of the bet¬ 
ter studio jobs. (K.W.J.) 



Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers. Instruments. Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS' 


wmmmtmmmmmm Qfjj £ ND MAIL- — 

Electronic Supplies, 

Box 417. P.O.. Crown St.. Sydney. N.S.W. 



MICROPHONES & ACCESSORIES 

Type S742 

£15/14/6 

Duo cell, 
omni¬ 
directional 
suitable 
for cable 
suspension. 
Technical 
pamphlets 
mailed on 
request. 

NEWTON MCLAREN LTD. 

17 LEIGH ST., ADELAIDE, 
and leading wholesalers 








HI-FI STARTS AT YOUR TURNTABLE 

Labcraft type 605, with “All Balance Arm" for those who want 
TRANSCRIPTION performance combined with elegant PRO¬ 
FESSIONAL appearance. Completely silent, rumble free. 

Leaflets and full information from all Trade Houses or from sole 
Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, CAMBERWELL, VIC. Tel. 82-1256 
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“OXFORD” 

CUES AND CHASSIS 

£ s d 

SYLLOGISER 

R. & H., Oct., 1962. 

Case and Bracket. 1 10 0 

Engraved Panel only .... 2 10 0 

Plus 12J% Sales Tax. 

AN ELECTRONIC SWITCH 
R. & H., Dec., 1962 

Case. 15 0 

Chassis. 117 6 

Printed Panel. 0 19 6 

Engraved Panel. 2 10 0 

Plus I2i% Sales Tax. 

STEREOGRAM 

R. & H., Oct., 1962 

Chassis only. 3 2 6 

Plus 25% Sales Tax. 

S. S.B. TRANS. FOR 144 MC 
R. & H., Oct., 1962 

Case .• . 2 5 0 

Chassis. 3 5 0 

Printed Panel. 0 19 6 

Engraved Panel (Multi 

Colour). 2 10 0 

Plus 123% Sales Tax. 

MULLARD 10/10 STEREO 
Outlook, July, 1962 

Chassis. 3 10 0 

Cover. 2 5 0 

Printed Panel (grey panel) 

— white figures) 0 19 6 

Engraved Panel (red 

figures on Al. panel) 2 0 0 

Plus 25% Sales Tax. 

MULLARD 7 WATT STEREO 
Audio Amp. Circuit Book, Page 113 

Chassis. 2 15 0 

Cover. 1 9 6 

Printed (grey panel) .... 0 19 6 

Engraved Panel (red 

figures). 2 0 0 

Plus 121% Sales Tax. 

MULLARD 20 WATT AMP 
Audio Amp. Circuit Book, Page 29 

Chassis. 5 10 0 

Plus 121% Sales Tax. 

PHILIPS PRE AMP. STEREO 
Digest 2, Vol. 2, Nov., 1962 

Chassis. 3 2 6 

Printed Panel. 0 19 6 

Engraved Panel. 2 10 0 

Plus 25% Sales Tax 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM AGENTS. 

McKinnon nicholls pty. ltd., 

468 Collins St., Melboune. MB1440. 

GERARD & GOODMAN LTD., 
192 Rundle St., Adelaide. 8-0242. 

HOMECRAFTS (TAS.) PTY. LTD., 
199 Collins St., Hobart. 2-2711, 

MARTIN DE LAUNAY P./L., 
Darby St., Newcastle. B4741. 

MARTIN DE LAUNAY P./L., 
Keira St., Wollongong. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7016 
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TRADE REVIEWS 

AMD RELEASES 


USEFUL TRANSISTOR CHECKER 


Pictured is the “Kew” Model TRC- 
101 Transistor Checker, which was 
recently sent to our laboratory for 
review by Radio Despatch Service, 
of 869 George Street, Sydney, 
Capable of testing power transistors 
and rectifier diodes, in addition to 
low-power transistors, the unit 
should be of interest to all those 
dealing with semi-conductors. 

MANUFACTURED by* the Kyoritsu 
Electrical Instruments Works Ltd., 
of Tokyo, Japan, the TRC-101 will test 
both NPN and PNP transistors. It has an 
inbuilt socket for the smaller transistors, 
and three clip leads for larger units and 
“in circuit” testing. 

The function switch of the unit has 
four positions. In the first, the meter is 
connected across the transistor as a 0-5 
voltmeter. A potientiometer is connected 
across the battery, allowing the transistor 
voltage to be varied and set to an appro¬ 
priate figure. 

The second position of the switch con¬ 
nects the meter in series with the transistor 
as a current meter, registering the collec¬ 
tor-base leakage current Ico. A 50-micro¬ 
amp scale is used for low power transistors, 
and a 500-microamp scale for power types. 

In the third switch position, the meter 
continues to read collector current, but its 
shunt is altered to give a full-scale read¬ 
ing of 1 mA. Bias is applied to the tran¬ 
sistor via two potentiometers, which are 
adjusted to set the collector current at a 
suitable figure. 

To measure the current gain of the tran¬ 
sistor under test, the collector current is set 
to the value at which the unit will oper¬ 
ate in its circuit. Then the function switch 
is turned to the fourth position, in which 
the collector current flowing through the 
meter is “bucked out” by an equal but' 
opposite current supplied by a second bat¬ 
tery. 

With the quiescent current bucked out, 
the “Press to Read” button is depressed, 
which increases the base current by 2 
microamps. The corresponding increment 
in collector current then registers on the 
meter, which is calibrated in terms of both 
beta (0-200) and alpha (0.800-0.995). 

It may thus be seen that the TRC-101 
is capable of greater accuracy in gain 
measurements than many simple testers of 


NEW TV AERIAL 



Radio, 



this type, giving a true “incremental beta” 
reading. 

Power transistors receive the same test, 
although the gain values indicated will mean 
less, due to the low current values used. 
Rectifier diodes are tested for reverse re¬ 
sistance, and are shown on a “GOOD-?- 
BAD” scale. 

Built into a sturdy hammertone case 
and fitted with a strong leather carrying 
handle, the unit is supplied complete with 
instruction book (circuit included), and 
transistor substitution sheet. Thus it repre¬ 
sents good value at the price of £13/18/ 
plus tax. 

^ A point in passing, however, with most 
of the multipliers and shunts needed for 
transistor circuit tests already in the unit, 
why doesn’t the TRC-101 provide voltmeter 
and milliammeter functions? It would add 
very little to the cost, and result in a splen¬ 
did checker-multimeter for transistor ser¬ 
vicing and development.—(J.R.). 


COUPLING UNIT 

QF special interest to all with a tech¬ 
nical interest in television is the Fer- 
ris-Channel Master Model 5509 Selectenna 
Aerial Coupler, pictured at the left. 

Fully weatherproofed for mounting on 
the mast, the coupler allows two aerial 
arrays to be connected to a common, down¬ 
lead, providing a means of stacking arrays 
without the usual rods or harnesses. It 
can also be used to couple dissimilar aerials 
pointing in different directions, where free¬ 
dom from ghost images permits this to be 
done. We used it very successfully, for ex¬ 
ample, to couple a Channel 2-7-9 aerial for 
Sydney stations to a Channel 3-4 array for 
Newcastle-Wollongong, the wide response 
of the coupler allowing this to be done 
with negligible loss in respect to any in¬ 
dividual channel. 

Available through normal trade channels, 
the unit retails for £2/11/. 
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Miniature Rotary 
Switches 

From Ronald Payne 

A new line of rotary switches has 
recently become available to the 
electronics industry, being all the 
more interesting because they are 
miniature in size and are fitted with 


sealed spindle assemblies. 



Pictured above and below are two 
samples of the type S.5450 switches, 
almost exactly twice full size. 



MANUFACTURED by Ardente Acoustic 
Laboratories of England, the switches 
are available in Australia through Ronald 
J. T. Payne Pty. Ltd., 385-389 Bridge Road, 
Richmond, Victoria. 

Designated as type S5450, the switches 
have an overall diameter of f-inch and 
are available in up to four banks. The 
banks can be 5-pole 2-position, 2-pole 5- 
position or 1-pole 10-position, with or with¬ 
out electrostatic screen between banks, and 
with make-before-break contacts or vice 
versa. 

Common sector contacts are also avail¬ 
able. 

The sealed spindle feature could be valu¬ 
able in applications requiring equipment ss 
a whole to be sealed. 

Further details are available from the 
Australian agents, as above. 



HE-30 WIRED 


PHONE, WRITE OR CALL 
FOR DETAILED INFORMA¬ 
TION. 


ELECTRONICS 


division of Electron Tube Distributors Pty. Ltd. 

3A WELLINGTON STREET, 

PRAHAN, S.I., VICTORIA PHONE 51.6362 

Also at Sydney. Phone MA4006. 


£8415' 


small deposit 
easy terms. 


INCL. 

SALES TAX 
and 


• 8 TUBES PLUS RECTIFIER TUBE 

• TUNES 550 KCS TO 30 MCS IK FOUR 
BANDS (includes Broadcast Band). 

• 1 RF 2 + IF STAGES FOR HIGH GAIN 
RECEPTION. 

• EASY-TO-READ, ILLUMINATED, 

SLIDE RULE DIAL. 

• BUILT-IN ^MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• ANTENNA TRIMMER FOR OPTIMUM 
PERFORMANCE ON ALL BANDS. 

• CALIBRATED ELECTRICAL BAKDSPREAD 

ON AMATEUR BANDS 80 THRU 10 METRES. 

• 0-100 LOGGING SCALE FOR SWL'S. 

• EFFECTIVE AUTOMATIC NOISE LIMITER. 

• AVC-MVC SELECTOR ON FRONT PANEL. 

« STABLE OSCILLATOR AND BF0 FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

Outstanding Bandspread, Selectivity with a 
built-in Q-multiplier, and Sensitivity combine 
to make the LAFAYETTE HE-30 one of the 
best general coverage bandspread receivers 
ever priced below £150. Designed for to¬ 
day’s crowded amateur bands and the dis¬ 
cerning Short Wave Listener thousands of 
HE-30’s in use throughout the world testify 
to its superior performance. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 
6BE6 Oscillator, 6AV6 Q-multiplier/BFO, 2 
x 6BA6 IF Amplifier, 6AV6 Detector/AF 
Amplifier/ANL, 6AQ5 Audio Output, 5Y3 
Rectifier. 

MAINS SUPPLY—220-240 volts AC, 50 cps, 
50 watts. 


RECEIVER 

SPEAKER-MATE HE-48 

SPECIAL 3x5 speaker in hand¬ 
somely styled cabinet to match 
HE-30. Gives clean audio re¬ 
sponse. 8 ohms. 

TRADE-INS . . . 

WRITE FOR OUR OFFER 

FOR IMMEDIATE DELIVERY 
ANYWHERE SEND CHEQUE 
WITH ORDER. 


LAFAYETTE Professional Quality 

AMATEUR COMMUNICATIONS RECEIVER 
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HERE'S THE VERY 
LATEST FROM 



DECCA 

"DERAM" 

CARTRIDGE 



The revolutionary Decca “Deram” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Deram" causes less wear 
to records after 250 playings than th 
average cartridge does after only one! 
Two types available—Transcription, 
C7.17.6. ^uto-change, £5.12.6.* 




DECCA "DERAM" TRANSCRIPTION ARM 

Decca have now produced a transcription arm specially 
designed for use with the “Deram" cartridge (although 
the cartridge can. of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only. £8.2.6.* 



DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional arm. It is the latest refinement 
of earlier models wnich established themselves as the 
finest in the world. Price complete, £51.14.6.* 


DECCA MICROLIFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 'Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Decca Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia. 
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GAMMA-RADIOGRAPHY 
EQUIPMENT FOR 
INDUSTRY 

•THE recent announcement by the Aus¬ 
tralian Atomic Energy Authority that 
locally produced radio-isotopes are now 
available gives added interest to the news 
that A.W.A. is selling in Australia a range 
of equipment for gamma radiography. The 
equipment, consisting of portable radio¬ 
graphy units and safes for storing isotopes 
when not in use, is made in England by 
Pantatron Limited. 

Pantatron portable radiography units are 
designed to provide fully effective shielding 
against source radiation and to provide 
facilities for handling sources by remote 
control with complete safety to the 
operator. 

The Pantatron consists basically of a 
heavily shielded chamber to contain the 
radiation source and a probe through which 
the source holder can be transported by 
means of a flexible cable. The probe is 
connected to an exit port on the front face 
of the container and consists of a rigid, 
hollow guide tube to which a flexible exten¬ 
sion may be attached when it is necessary 
to guide the source into a situation with 
restricted access. The whole of this part of 
the unit is normally mounted on a small 
three-wheeled trolley. 

Movement of the source within the probe 
is controlled by a small separate unit con¬ 
nected to the main unit by a flexible cable. 
This is necessary so that the operator can 
keep the regulation safe distance from the 
source when it is advanced into the 
unshielded probe. 

In operation, the end of the probe is 
placed in position on one side of the point 
of inspection, while the film is placed on 
the other side. When pipes are to be 
inspected the probe is placed inside the 
pipe with the tip approximately at the 
centre of the circle formed by the inner 
circumference and the covered film is placed 
around the outside of the pipe. 

The Pantatron has proved extremely 
valuable for inspections in the field. Since 
it is light and portable it can be carried 
around sites in a small vehicle—a station 
waggon is large enough—and it requires 
only one man to handle and operate it. 
Being entirely self-contained it has no 
trailing cables for connection to a power 
source. 


TELEVISION AERIAL 
SELECTOR 



JNTENDED for situations where separate 
aerials must be employed to receive the 
available television channels, the Ferris TV 
Aerial Selector Switch type AS3 makes se¬ 
lection of the required aerial a simple mat¬ 
ter. 

Finished in grey hammertone, the unit 
can be mounted adjacent to the rear of 
the set and connected between it and the 
incoming feedlines. The design allows the 
capacitance between feedlines to be mini¬ 
mised, so that, for all practical purposes, 
only the selected aerial is operative, except 
where others are deliberately switched into 
circuit. 

Retail price of the unit is £3/15/9. 
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AEE "PREMIUM GRADE" CAPACITORS 


Pursuant to the preliminary announcement in our December issue, the 
Australian Engineering Equipment Co. Pty. Ltd., have now released a new 
range of tubular capacitors, some of which are pictured below. Designated 
as “Premium Grade” capacitors, details of the range are a follow: 


Tyre PR. Conventional 
tubular foil and paper wind¬ 
ing construction but featuring 
solid impregnant, aluminium 
tube housing, thermo-setting 
resin end seals and sleeved 
with PVC for greater insula¬ 
tion and protection. The 
colour identification is red 
sleeving with red end seals, 
capacitance range .001-2.0 
mfd. and voltage range 100- 
2,000 volts. 

Type PMR. Metallised paper 
winding with terminations sol¬ 
dered to sprayed copper sur¬ 
faces, solid impregnation, alu¬ 
minium housing, resin end 
seals and sleeved with PVC. 

This unit retains the valuable 
advantage of extremely com¬ 
pact size. The colour identi¬ 
fication is blue sleeving with 
blue end seals, capacitance 
range .047-10.0 mfd. and volt¬ 
age range 100-500 volts. 

Type PMC. Metallised paper 
capacitors using the patented 
castellated track developed by 
A. H. Hunt (Capacitors), U.K. 

These units feature extreme 
miniaturisation but utilise the 
rugged construction as used 
for the type PMR. The colour identification Type PLA. Conventional polyester film 
is blue sleeving with blue end seals, capaci- and foil winding, but housed and sealed 

tance range 504 pf.-.04 mfd. and voltage as all of the premium grade tubular capa- 

range 200-600 volts. citors. The colour identification is red 

Type PD. “Duo Dielectric.” These units saving with gr ?j n enc L se ^ s » capacitance 

are combinations of metallised paper and and vo tage ran 8 e 125 

polyester film using solid impregnants and 
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insulated, sealed and protected as the types 
previously described. The result is a great 
size reduction in the 600-1,000 volt ranges. 
The colour identification is blue sleeving 
with blue end seals, capacitance range .01- 
1.0 mfd. and voltage range 600-1,000 volts. 

Type PSP. “Duo Foil.” These units 
feature the combination of paper, foil and 
polyester film winding and constructed as 


Type PMT. The capacitor element of 
this unit is wound with metallised poly¬ 
ester film, resulting in excellent stability and 
insulation resistance. The housing is the 
same construction as described in this re¬ 
lease. The colour identification is blue 
sleeving with white end seals, the capa¬ 
citance range .047-2.0 mfd. and the voltage 
range 250 and 500 volts. 

Technical Data Sheets for each of the 


the previously described types. The colour above types are in the course of prepara- 
identification is red sleeving with yellow tion and will be distributed immediately 
end seals, capacitance range .001-.47 mfd. they become available. (Australian Engin- 
and voltage range 600-2,000 volts. eering Equipment Co. Pty. Ltd., 202 Bell 

St., Preston, Vic.) 


Antistatic Cloth 

jyjTANY plastic surfaces, with LP re¬ 
cords as a prime example, are 
prone to acquire electrostatic charges, 
which act like a magnet for fine dust 
particles. 

As an answer to this problem, 
Zephyr Products Pty. Ltd. are distri¬ 
buting throughout Australia an anti¬ 
static cloth manufactured by Colton, 
of the United Kingdom. 

While it has an obvious application 
to gramophone records, the cloth can 
be used to dispel and distribute charges 
on all plastic surfaces. 

Of flannel-like texture, it measures 
1\ by 114 inches and is supplied in a 
plastic wallet, which serves to keep 
the cloth itself clean and to minimise 
evaporation of the impregnant chemi¬ 
cals. 

A simple test with a piece of plas¬ 
tic and a cigarette ashtray readily de¬ 
monstrated the ability of the cloth to 
inhibit particle attraction. 

Available from Zephyr stockists 
throughout Australia, the cloth sells 
for 7/3, plus 7d tax. 
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MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 
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MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

HIGH STREET, GLEN IRIS, 
VICTORIA. S.E.6. BL1300. 



World-famous 

miniature 

Soldering Instruments 



U>A3.. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian D istrib mors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext 279. 

M. 488 

im 















MASTER ELECTRICS civ. lid. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



MINI COM 

An inexpensive two-way talk-back system with 
Transistor Amplifier built into master unit. 216 
battery supplied. Approximately 50 yards 
twin wire with each pair of units, but you 
can operate these over approx. 1 mile of 
twin line. A buzzer system is incorporated 
to indicate a call is to be made. 

Price only £7/10/- pr. 

Kapur. As above, but larger model in cream 
bakelite cases. 

Price only £11/10/- pr. 



In metal cases. A very good job indeed. 

Price only £12/10/- 

Please write if interested in larger units with 
3. 5. or 7 stations. Trade prices available 
for dealers. Please write . for particulars. 



IIIOKI MULTIMETER 
TH - P60 

A pocket-size MulCimeter. 

Size only 2 3 A x 4 x 1 Vi. 

Bakelite base, weighs lOoz. Sensitivity 
2 000 O.P.V. Ranges 0-5, 50. 250. 750 A.C. 
Volts: 0-5. 50. 250. 750 D.C. Volts: 0-250ma 
DC Current: 0-100.000 ohms resistance. 

.Price only £2/10/ plus 12'/2 per cent 
salcs-tax. 

Total price £2/16/3. 
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TECH MODEL TC2 
VALVE TESTED 

Operates from 240AC supply 

Will test all modern type tubes with miniature 
7-pin, minature 9-pin Octal and Loctal 
Sockets. This Tester will check filament 
continuity, short circuits in any elements and 
also emission. Overall size is lOin long. 
8 Va wide, 3 inch deep. Meter size 3 inch 
x 3 7 /h inch. Instruction and valve data sheets 
are in metal drawers at bottom of tester. A 
really compact job ideal for portable use or 
on the bench. Weight 5V4lb. 

PRICE IS ONLY £15. 

Plus 12i% Sales Tax. 

TOTAL, £16/17/6 plus postage. 


PIEZO CRYSTAL 
MICROPHONES 



MODEL DM3 (Illustrated) 

Response 100 to 8.000 cps fitted with 6ft of 
cable and phone plug with on-off switch. Can 
1 be used on stand or for hand use. 54A 

Model LM4. Frequency response 100 to 600 
c/s with cord and miniature phone plug. 
Price 18/6. 



MODEL SM 2 (Illustrated) 

60-8.003 cps fitted wi»h 6ft cable and phone 
plug. This is a really versatile microphone, 
suitable for attachment to any stand. Price 
only 42/. 



AIWA DYNAMIC MICROPHONES, 
MODEL DM13 


★ SPECIALS ★ 

1. Transistors now available at the 
following prices. 


S.T.C. 


TS1 

8 

6 

2N252 

17 

0 

TS2 

12 

3 

2N308 

16 

6 

TS3 

13 

3 

2N309 

17 

0 

TS3Z 

13 

9 

2N291 

35 

0 

TS14 

11 

9 

2N1107 

24 

0 

TS14Z 

12 

6 

2NI108 

19 

6 

2N185 

14 

9 

2N1I10 

19 

6 

2N250 

42 

6 

2N1111 

18 

6 



A.W.A. 



2N217 

14 

10 

2N280 

14 

3 

2N218 

20 

6 

2N281 

21 

5 

2N219 

20 

9 

2N283 

30 

6 

2N220 

17 

2 

2N284 

23 

6 

2N247 

25 

0 

2N284A 

40 

6 

2N269 

22 

6 

2N301 

52 

5 

2N269S 

22 

6 

2N301A 

58 

3 

2N270 

21 

5 

2N370 

25 

2 

2N274 

26 

6 

2N37I 

25 

0 

2N279 

13 

9 

2N372 

25 

0 

2N373 

20 

0 

2N640 

21 

5 

2N374 

2N406 

2N408 

2N410 

2N412 

20 
14 
14 
* 19 
20 

6 

3 

8 

8 

3 

2N641 

2N642 

2N1632 

2N1632S 

2N1634 

2N1636 

20 

21 

20 

21 

20 

20 

6 

2 

9 

5 
0 

6 

2N456 

56 

3 

2N1636S 

21 

2 

2N457 

58 

6 

2N1637 

21 

5 

2N544 

20 

9 

2N1638 

20 

6 

2N591 

15 

10 

2NI639 

21 

2 


PHILIPS 

1 TRANSISTORS 



AC 107 

26 

5 

OC65 

36 

0 

AF102 

63 

2 

OC66 

36 

0 

AF114 

29 

5 

OC70 

13 

9 

AF115 

28 

3 

OC71 

14 

3 

AFl 16 

24 

6 

OC72 

21 

5 

AF117 

23 

8 

20C72 

42 

10 

AFl 18 

74 

5 

OC73 

30 

6 

OC26 

52 

5 

OC74 

14 

10 

20C26 

104 

10 

20C74 

29 

8 

OC30 

55 

10 

OC75 

15 

10 

2OC30 

111 

8 

OC76 

23 

6 

OC44 

20 

9 

OC77 

40 

6 

OC45 

20 

6 

OC79 

14 

8 

OC57 

34 

3 

OC80 

10 

8 

OC58 

34 

10 

00 69 

20 

6 

OC59 

35 

6 

00 70 

20 

9 

OC60 

36 

2 

0071 

24 

1 


Sales 

Tax 

Included. 




2. 9-Volt DC 4-Speed Record Player 
Unit. Consists of motor and turntable, 
with crystal pick-up and 2 sapphire 
styli. Automatic stop. Well-known 
English make. These are worth 
9/10/. Our price, £3/10/. 

3. 240-Volt AC 4-Speed Record Player 
Motor and Turntable with matching 
pick-up arm, which has a crystal 
cartridge and 2 sapphire styli. A 
really good buy at £5/19/6. 

4. 4-Speed Record Changer of latest 
design. Will play up to 10 mixed 
records. Crystal cartridge and 2 sap¬ 
phire styli. Well-known English make. 
Brand-new and guaranteed. Price 
only £9/19/6. 

5. Stereo Record Changer, as, above. 
Price only £10/19/6. 

6. Bargain in Stereo Crystal Pick-Up, 
complete with 2 sapphire styli. New 
and boxed. Only 29/11. 


An attractive and efficient microphone. Satin 
finish, metal case. Switch and microphone 
cord with plug provided. Frequency range 60 
to 1,500 c.p.s. Available in 50 ohms or 
50,000 ohm impedance. Price £11/10/-. 
Trade Clients write for the catalogue and 
prices. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 


ASK FOR OUR LATEST BOOKLET ON TESTING EQUIPMENT 
547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA ANH R1VERINA. 


1 AC 
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AMATEUR SATELLITE REPEATER 

Plans for Amateur Radio's third venture into space are nearing com¬ 
pletion. Tests have already been carried out with an experimental repeater 
unit on 144 Mc/s. Amateurs should have the opportunity of receiving 
signals returning from OSCAR III before the year is out. 


B ILL ORR, W6SAI, public relations man 
for project Oscar, announced that 
an Oscar III breadboard translator has been 
air tested. It operated into a single {- 
wave whip used for simultaneous trans¬ 
mission and reception. 

The “poor man’s Telstar” was built by 
W6VMH and W6VKP. The translator 
picks up a 50 Kc band at 144.1 Mc/s and 
rebroadcasts it at 145.9 Mc/s with a peak 
power of about one watt. 

Original tests were carried out in Octo¬ 
ber and two- and three-way contacts were 
made via the translator. They were over a 
distance of approximately five miles. 

These contacts were a historic “first” for 
amateur radio using a frequency trans¬ 
lation scheme on two metres which can 
accommodate more than one QSO. Tests 
are continuing with the Oscar III repeater 
to determine its translation capability when 
a number of signals are within the pass- 
band of the equipment. 

The Oscar Association is continuing to 
work on their planned program and 
amateurs who are interested are already 
considering preparation of their equipment. 
The association will provide full informa¬ 
tion as soon as it is available. Project 
Oscar co-ordinators in more than two 
dozen countries have been asked by the 
association to determine the extent to 
which their national radio organisations 
could participate in building various parts 
of the Oscar III satellite. 

WIA, N.S.W. DIVISION 

r 'p , HE final general meeting of the N.S.W. 

Division for 1962, held in December 
at the Wireless Institute Centre, was devoted 
to a film evening. The story of “Friend¬ 


ship 7” was shown, as were a selection of 
cuttings from the TV News film taken over 
the year, some of it covering amateur 
radio activity. » 

The Christmas Fox Hunt of the N.S.W. 
divisions’ VHF and TV section was well 
supported with approximately 60 persons 
present. Most of them finished up at John 
Larks, VK2VA, QTH, where they were 
entertained by John and his wife to supper. 

The search caused a few minor head¬ 
aches when competitors were spread 
on both sides of Toongabbie Creek. The 
final location of the transmitter arranged 
by John was the major headache. It was 
positioned in a rubbish heap, unfortunately 
often seen these days on the sides of rural 
roads. An old bedstead the antenna, and 
the TX secreted in the usual fruit case 
found on such heaps. A number of 
hounds arrived on the scene and departed; 
others produced sniffers. Dave VK2AWZ 
announced the bedstead was radiating and 
unearthed the TX to win the event. 
VK2ZPJ was in second place. 

VHF CONTEST 

CONDITIONS were quite fair on the VHF 
bands during the Ross Hull Memorial 
contest and 50 Mc/s provided some good 
sporadic E openings. They were possibly 
not as good as last year, although there 
were some terrific VK2/VK5 openings 
lasting for hours on end. It was quite 
possible to hear the VK5s on Channel 1 
on TV receivers even on the normal dipole. 
VK5ZFK was audible for long periods 
and seemed to be the strongest of the VK5 
signals on the TV set. 




1963 A.R.R.L 

P J’HE 1963 A.R.R.L. DX Contest will, as 
usual, be conducted during February 
and March. It is the 29th event and am¬ 
ateurs throughout the world are invited to 
compete. A certificate will be issued to the 
top phone and c.w. scorer in each country. 
The rules are unchanged from 1962 and a 
summary is as follows:— 

Dates—The 1963 DX Contest will be 
held two weekends each for c.w. and phone. 

Phone: February 9-11 and March 9-11. 

C.w.: February 23-25 and March 23-25. 

SSB as well as AM stations are invited 
to participate in the phone contest. 

Phone and c.w. are separate contests. 

Times: The starting time in each instant 
is 2400 G.M.T. Friday and ends 2400 
G.M.T. Sunday. 

Object: DX stations try to QSO as many 
W-K-VE-VO-KH6-KL7 stations as possible 
during the contest in as many different call 
areas possible per band. 

Serial Number Exchanges: DX stations 
send RS or RST report followed by a three 
digit number representing power input. For 
example on c.w. you might send 579050 
which means RST 579 and power input 50 
watts. U.S.A.-Canada station will send a 
number consisting of RS or RST report 


DX CONTEST 

followed by the name of their state or pro¬ 
vince whose abbreviations follow—examples 
Wl, K1—Conn., Maine, Mass., NH, Rl, VT 
and W2, K2, WA2—NJ, NY, and etc. 

Scoring: — Repeat QSO’s on additional 
bands are permitted. Your multipier is the 
total call areas (not States) QSO’ed on each 
band (maximum 21 per band). The 21 
call areas are as follows: W1/K-, W2/K2/- 
WA2, W3/K3, W4/K4/WA4, W5/K5/WA4 
W5/K5/WA5, W6/K6/WA6, W7/K7, KL7, 
W8/K8/WA8, W9/K9/WA9, WO/KO/- 

WAO, VE1, VE2, VE3, VE4, VE5, VE6, 
VE7, VE8 and VO. 

Each completed QSO counts three 3 
points. For DX stations incomplete contacts 
count 2 points. Final score is the number 
of QSO points times the multiplier. 

Entries: Logs should contain calls, dates, 
times, bands, exchanges, and points, Sign 
your name to the statement “I have observ¬ 
ed all competition rules and regulations for 
my country.” 

Log with summary data should be for¬ 
warded to A.R.R.L., 38 La Salle Rd, West 
Hartford 7, Conn., U.S.A. The entry must 
be postmarked not later than May 3, 1963 
to be eligible. 


NATIONAL FIELD DAY 

'J'HE W.I.A.’s National Field Day Con¬ 
test for 1963 should provide quite a 
number of club groups and individual am¬ 
ateurs with an interesting weekend in the 
field and the usual problems associated 
with camping ventures. Support for the 
event is improving and it is anticipated that, 
more stations will participate this year 
than previously. The following are the 
rules of this year’s contest:— 

Dates: Saturday, 9th, and Sunday, 10th 
February, 1963. 

Duration: Saturday, 1800 to 2300 hrs., 
Sunday, 1000 to 1600 hrs. 

Objects: The operators of Portable and 
Mobile Stations within all VK Call Areas 
will endeavour to contact other Portable/ 
Mobile and Fixed Stations in Australian 
and Overseas Call Areas. 

RULES 

1. There shall be five sections in the 
Contest:— 

(a) Portable/Mobile Transmitting, 
Phone. 

(b) Portable/Mobile Transmitting, 
C.w. 

(c) Portable/Mobile Transmitting, 
Multiple Operators, Open only. 

(d) Fixed Transmitting Stations 
working Portable/Mobile Stations, 
Open only. 

(e) Reception of Portable/Mobile 
Stations. 

2. All Australian Amateurs may take part. 
Mobile or Portable Stations shall be limited 
to an input of 25 watts to the final stage. 
This power shall be derived from a self- 
contained and fully portable source. A 
Portable/Mobile Station shall not be lo¬ 
cated within one mile radius from the home 
(s) of the operator(s), nor be situated in 
any occupied dwelling or building. 

Portable/Mobile Stations may be moved 
from place to place during the Contest. 

No apparatus shall be set up on the site 
earlier than 24 hours prior to the Contest. 

All amateur bands may be used, but no 
cross-band operating is permitted. 

3. Amateurs may enter for either (a) or 
(b), or both, in the Portable/Mobile sec¬ 
tions. 

4. One contact per station for phone and 
one for C.w. per band is permitted. 

5. Entrants must operate within the terms 
of their licences and in particular observe 
the regulations with regard to portable oper¬ 
ation. 

6. Serial . numbers consisting of RS or 

RST report plus three figures commencing 
with 001 and increasing by one for each 

successive contact shall be exchanged. 

7. Scoring:— 

(a) Portable/Mobile Stations: 

For contacts with Portable/Mobile 

Stations outside entrant’s Call 

Area . 15 points 

For contacts with Portable/Mobile 

Stations within entrant’s Call 

Area . 10 points 

For contacts with Fixed. Stations 

outside the entrant’s Call Area 

. 5 points 

For contacts with Fixed Stations 

within the entrant’s Call Area 
. 2 points 

(b) Fixed Stations: 

For contacts with Portable/Mobile 

Stations outside entrant’s Call 

Area . 15 points 

For contacts with Portable/ Mobile 

Stations within entrant’s Call 
Area . 10 points 

8. The following shall constitute Call 
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TUDOR 

RADIO 


L. E. Chapman 

418-420 KING STREET, 
NEWTOWN 

Phone LAI Oil 


;1 ESTABLISHED 1940) 


Speakers, every size £1/5/0 to 

Philips TV Tuners 

£3/0/0 

£7/10/0 

Transistor Speaker Trans- 

formers 

10/0 

12-inch M.S.P. Speakers, 

12 P.S. 

£3/0/0 

Picture Tubes. 21-inch, 

110 deg. 

£17/10/0 

23-inch,110 deg. 

£19/10/ 

2-gang and 3-gang Con- 

densers 

10/0 

Speakers. 10 x 2 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard plug-in Stereo 

Heads 

£2/0/0 

TV Masks, 23-inch, 21- 

inch 

15/0 

TV IF Strips, assembled 

£3/0/0 

50,000 switch pots 

5/0 

10,000ohm pots 

5/0 

2 meg. .1 in. pots 

4/0 

15K pots 

4/0 

50M pots 

1 meg. switch pots 

7/6 

15 ohm, 8-inch speaker 

£1/15/0 

Philips 110 deg. yokes 

£2/10/0 

TV Cabinets, new, all 

sizes, to clear 

£2/10/0 

Gramophone Motors and 

Pickups, 4-speed. New 

£6/17/6 

Combination TV Radio 

Cabinet. New 

£7/10/0 

Speaker Transformers, 

5,000 to 3 ohms 

12/6 

IF Transformers, Philips, 

each 

7/6 

Aerial and Os. Coils, ea. 

5/0 

Oak 4-position switches 

7/6 

2-Position 

5/0 

Valves, 6R3, 1S5, 1T4 

10/0 

6B8 

15/0 

Dual 10,000 pots 

5/0 

15M pots 

5/0 

50M log 

5/0 

1 Meg 

5/0 

i Meg, 25 Meg, 200M 

Lin, 200K Lin. 50 M 

Log, 200 K. 500 K, 

500 M Log, 50 K, 

25,000 switch, each 

5/0 

Electric Condensers 3 in 1. 

50,350, 400 

50, 350, 400 

50, 350, 400 

10/0 

24, 350, 400 

100. 25 ,40 

50, 350, 400 

7/6 

8 mfd, 350 

5/0 

16 mfd, 350 

7/6 

32 mfd, 350 

7/6 


Areas: VK1 and VK2 combined, VK3, 
VK4, VK.5 and VK.8 combined, VK6, VK7, 
VK9 and VKO. 

9. Ail logs shall be set out under the fol¬ 
lowing headings: Date/Time (E.A. S.T.)» 
Band, Emission, Call Sign, RST/No, Sent, 
RST/No. Received, Points Claimed. Con¬ 
tacts must be listed in numercial ofder. 

In addition, there shall be a front sheet 
showing the following information: — 

Name . Address . 

Call Sign . Section . 

Cali Sign of other operator(s) (if any) .. 
Location of Portable/Mobile Station .... 

From . hours to -- hours 

From . hours to . hours 

A brief description of equipment used, 
bands used and points claimed, followed by 
the declaration: 

“I hereby certify that I have operated in 
accordance with the rules and spirit of 
the Contest.” 

Signed . Date . 

10. The right is reserved to disqualify 
any entrant who, during the Contest, has 
not observed the Regulations and the Rules 
of this Contest or who has consistently de¬ 
parted from the accepted code of operat¬ 
ing ethics. 

11. The decision of the Federal Contest 
Committee of the Wireless Institute of 
Australia is final and no disputes will be 
entered into. 

12. Certificates will be awarded to the 
highest scorer in each Call Area. Additional 
Certificates may be issued at the discretion 
of the F.C.C. 

13. Return of Logs:— 

All entries must be postmarked not later 
than the 9th March, 1963, and addressed 
to the— 

Federal Contest Committee, W.I.A. 

Box 638J. G.P.O., 

Brisbane, Queensland. 


Contacts in many cases. In this instance 
cards were returned to the sender with the 
request that they be resubmitted using 
GMT. 

2. GMT date errors when converting from 
local time. 

3. Failure to compute correctly the GMT 
time. All serious DX-ers should have a 
GMT clock in the shack for log purposes. 

4. Combination of 2 and 3 making it ex¬ 
tremely difficult to check. 

5. Time out as much as ten minutes. 

6. Dates off by as much as a month or 
more. 

7. Times off by a factor of 12 hours. 

It took Dale, assisted by K4TEA, K4BVD 
and one other, 4 days to process the 2,200 
KS4BF cards and approximately 8 days 
himself to eliminate the stack of cards 
(around 100) that had errors of information 
shown on them. 

He offered the following suggestions to 
ease the burden imposed on the QSL man¬ 
agers for rarer stations and reduce their 
labours to a minimum. 

All information shown on the card should 
be doublt checked for correctness. Your 
call-sign should be given in large type on 
the same side as the information of the 
QSO. The self-addressed envelope should 
not be wrapped around the QSL card. The 
mode, date/ time, should be shown on the 
outer envelope to facilitate sorting and 
means should be used to prevent the self- 
addressed envelope from becoming sealed 
before they are used. Always use GMT. 


RECEIVING SECTION 

14. This section is open to all Short 
Wave Listeners in VK Call Areas. The 
Rules shall be the same as for the Trans¬ 
mitting Stations. Logs shall take the same 
form as for Transmitting Stations, but will 
omit the serial number received. 

Logs must show the Call Sign of the 
Station heard, the serial number sent by 
it, and the Call Sign of the Station being 
worked. 

Only one lot of points can be claimed for 
any one contact between two stations, for 
example: VK2AA/P calling VK3XX/P and 
exchanging numbers. Points can be claim¬ 
ed only for VK2AA/P working VK3XX/- 
P.2 No points can be claimed for VK3XX- 
/P working VK2AA/P during this particu¬ 
lar contact. 

Scoring will be on the same basis as for 
Transmitting Stations. It will not be suf¬ 
ficient to log a station calling CQ. A 
station may be logged once only for phone 
and once for c.w. in each band. 

Awards. — Certificates will be awarded 
for the highest scorer in each Call Area. 


EUROPEAN HUNT 

r J , HE second European Fox Hunt 
championships were held in Ankaran, 
Yugoslavia in August; the first were report¬ 
ed in the February, 1962 issue. The 
championships were sponsored by the 
Regional Division of the I.A.R.U. and in 
1962 were organised by the Yugoslav Nat¬ 
ional Amateur Radio Society, the S.R.J. 
Competitors from Austria, Norway, Poland, 
Sweden, U.S.S.R. and Yugoslavia took part. 
The championship was divided into two 
sections 3.5 and 144 Mc/s hunts and Rus¬ 
sian teams won both sections. 

The 3.5 Mc/s event in which there were 
four foxes (hidden transmitters) which had 
to be located in the correct order and en¬ 
trants included 4 teams and 16 individuals. 
The 144 Mc/s event comprised three foxes. 
The competitors, as usual for European 
events, were on foot — no dashing around 
at 30 m,p,h, in cars. Eeach event lasted 
three hours and all foxes were in contact 
with base via VHF mobile gear permitting 
tha reporting of the arrival of each com¬ 
petitor. The official results were announc¬ 
ed at the hamfest held at the conclusion of 
the field events. 

The U.S.S.R. teams were specially trained 
in the Crimea for the championships and 
were managed at Ankaran by the President 
of the U.S.S.R. Federation of Radio Sport, 
well-known amateur Ernest Krenkel, 
R.A.E.M. 


QSL CARDS 

'J'HE insertion of correct data on QSL 
Cards is especially important to the 
OSL managers for the various DX-pedi- 
tions. They do a good job in ensuring that 
the DX Fraternity receive cards from the 
more exotic prefixes. Managers such as 
W2CTN, W3AYD, etc., often have their 
problems checking cards when incorrect in¬ 
formation is supplied and Dale Stricter, 
W4DQS, who was one of the expeditioners 
on the recent KS4BF/HK0AB trip provid¬ 
ed an analysis of QSL problems. It was 
published in the “Florida DX Report.” 

The magnitude of the QSL-ing task is 
shown from the 9700 KS4BF/HK0AB con¬ 
tacts requiring the despatch of some 4500 
QSL cards to satisfy all the different stat¬ 
ions worked. 

Dale stated the following were the most 
common errors found with the QSL’s re¬ 
ceived. 

1. Although not an error the use of other 
than GMT is a nuisance. It necessitates 
the checking back through hundreds of 


OVERSEAS QRM 


WITH effect from Jan. 1st, 1963 am¬ 
ateurs who have been troubled with 


QRM from U.S. overseas stations carry¬ 
ing traffic and phone patches will be pleas¬ 
ed to learn of the establishment of a 
Navy/Military affiliate Radio System 
(MARS). The new arrangement should 
help to relieve the amateur bands of much 
traffic if the MARS frequencies outside 
the 21, 14 and 7 Mc/s allocations are used. 
In general here in Australia we have not 
been seriously affected by traffic and patch¬ 
es except for a few U.S. stations in the 
Pacific. Main complaints have been from 
Europe where QRM from KWDL Milit¬ 
ary amateur stations has been acute. 


RECIPROCAL LICENSES 

^PROPOS the notes in the December, 
1962 issue on reciprocal licencing ar¬ 
rangements to the effect that it was possible 
to obtain an amateur licence in the U.S.A. 
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by first obtaining a licence in Canada, 
normally available to British nationals. It 
is now understood that the Canadian De¬ 
partment of Transport (the licensing auth¬ 
ority in Canada) now marks licences issued 
to non-residents “For operation in Canada 
only.” This eliminates any possibility of 
obtaining from the F.C.C. permission to 
operate in the U.S.A. Another new re¬ 
quirement is that the applicant must have 
resided for at least six months in the Dom¬ 
inion before making application for a lic¬ 
ence. 

It is not now anticipated that the U.S. 
Reciprocal Licensing Bill will be discussed 
by the Interstate and Foreign Commerce 
Committee before some time late in 1963. 
American amateurs are keeping up pub¬ 
licity to their individual Congressman. 

F.C.C. ADVICE 

J.T.S. amateurs were given something to 
think about after a talk by an F.C.C. 
official at the recent A.R.R.L. National 
Convention held at Portland, Oregon. The 
Commission has, according to reports, been 
for years falling over backwards in their 
endeavours to preserve amateur frequencies. 
Undoubtedly effective publicity on behalf 
of the amateur service and the work of the 
A.R.R.L. assisted to establish such a set of 
condtions. 

It appeared from the speech that the 
F.C.C. had just about run out of frequen¬ 
cies available for military and civilian or¬ 
ganisations and that the amateur service 
was not immune to the growing competit¬ 
ion for frequency allocations facing the 
country. 

The F.C.C. official, Mr Leonard S. Kol- 
sky, attorney, and chief of the Public Safe¬ 
ty Division’s rules and standards branch 
of the Commission offered some good ad¬ 
vice to the amateur service and with some 
modification applicable to most countries. 
He stated: “It appears to many of us at the 
Commission that too much amateur time 
and energy is being dissipated in quarrelling 
amongst yourselves over the merits of CW 
versus voice or whether a W prefix is pre¬ 
ferable to a K, instead of concentrating on 
demonstrating to the Commission that you 
are utilising your assigned frequencies in 
an efficient, intelligent manner and that it 
is in the public interest to have frequencies 
available for ham operation.” 

R.S.G.B. FIELD DAY 

■jr-IE VHF National Field Day introduc¬ 
ed last year as an experiment by the 
R.S.G.B. was well supported. Limited on 
that occasion to the 144 Mc/s Band only, 
it will be extended this year to cover all 
VHF/UHF bands. With activity in Ire¬ 
land, Scotland, Wales and the Channel 
Islands, many contacts were made over new 
paths in last year’s event. 

ON 3.5 MC 

PRODUCING one of the best 3.5 
Mc/s signals heard in Europe from the 
U.S. is W5AFD up to S9 at times. The 
reason undoubtedly is the antenna, 4 half 
waves in phase on that bands. It is sup¬ 
ported by two 200 foot towers spaced 500 
feet. The mast arrangement is not by de¬ 
sign but consists of two suitable B/c stat¬ 
ion towers. Some of the U.S. stations have 
been working Asia via the long path on 
that band. 

R.S.G.B. EXHIBITION 

'J'HE R.S.G.B. in October, 1962 held their 
biggest amateur radio exhibition, an 
ambitious venture, “The International Rad¬ 
io Communications Exhibition.” On pre¬ 
vious years the scope of the display was 
considerably extended and besides exhibits 
from the Royal Navy, the Army, the R.A.F. 
and British G.P.O., some 25 commercial 
radio firms and associated societies provid¬ 
ed stalls. The exhibit held in London ran 
for four days and was well supported by 
amateurs and the general public. 


INTERNATIONAL SYMPOSIUM 

‘J’HE Association of Brazilian Radio 
Amateurs, LABRE, will sponsor an 
“International Meeting and Symposium of 
Radio Amateurs,” April 7 to 11, 1963. It 
will be conducted as part of an Internation¬ 
al Aeronautics and Space Fair to be held 
at Sao Paulo. The symposium will permit 
amateurs to express their ideas, discuss 
matters and themes that might be included 
in future International Telecommunications 
Congresses. Subjects for discussion will 
range from TVI problems to international 
legislation. 

In addition to interesting discussion 
groups, there will be an exhibition 
of amateur equipment produced in various 
countries, also special visits to the elec¬ 
tronic and radio industries of Sao Paulo. 
Already a number of charter flights have 
been arranged for W amateurs that attend 
the symposium. 

DXCC CERTIFICATES 

'J'HE total number of DXCC certificates 
issued post-war by the A.R.R.L. up 
to September last was 8755. The top 
places on the Honour Roll have remained 
static for some months now with no DX- 
peditions to new spots being recorded. 

W3RIS with 309 on telephone confirmed 
heads off the Phone/CW specialists, leading 
W6CUQ, W2AGW, W3GHD, W1GKK and 
PY2CK all with 308. Some 60 amateurs 
now record over 300 countries confirmed 
on the roll. 

YL CONVENTION 

'J'HE YLs have their Fourth Internation¬ 
al Convention of the YLRL sched¬ 
uled for June 19-21, 1964. It coincides 
with the 25th anniversary of the foundation 
of the Young Ladies’ Radio League. The 
“Buckeye Belles,” the sponsors of the con¬ 
vention, are already working on plans near¬ 


ly two years ahead. The venue will be 
Lincoln Lodge, two miles west of Colum¬ 
bus, Ohio, and, when YL’s plan ahead, it 
should be some show. 

'TECHNICAL" LICENSES 

MOVE to extend to U.S. technical class 
licences operating privileges on the 
28 mc/s band has been rejected by the 
FCC. The commission stated that the tech¬ 
nical class licence had been introduced for 
the serious minded experimenter to permit 
them to air test equipment they had con¬ 
structed. It was not intended that such 
operators would provide a communications 
service of a licence class as a stepping stone 
to novice and general class licences. There 
is no Morse requirement in the technical 
class examination and it is rather similar 
to our LAOCP examination although the 
theory standard here is much higher. Tech¬ 
nical class licences are being issued at an 
ever increasing rate in the U.S. The ex¬ 
amination is not taken at an FCC field 
office, but can be conducted under the 
supervision of any general class or higher 
amateur. They are playing quite an im¬ 
portant part in populating the VHF bands 
and in the 1962 ARRL VHF sweepstakes 
provided- 50 per cent of the logs received, 
an indication that many of them are more 
interested in operating than experimenting. 

Specialised amateur publications have 
been introduced in recent years with prac¬ 
tically all their content directed to technical 
class operators. They have been responsible 
for the increase of population on the 50 
mc/s band, which was rather a quiet allo¬ 
cation until they were first licensed 11 years 
ago. There was considerable sujBport for the 
opening of the 28 mc/s bands for technical 
class licensees in view of the necessity of an 
extention of frequency space for them. 
Another fact influencing the support was 
that this band had become deserted to some 
degree with the sunspot minima approach¬ 
ing and the DX disappearing. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 Per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
Messrs. United Radio Distribu- S6 Collins St., HOBART and 
tors Pty. Ltd., 29 St. John St., LAUNCESTON 




894 Hay St., PERTH. 


Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 


BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 













SPECIALS SPECIALS 

Dial Light Globes, Mazda, 9/ box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, .. 10/ 
Egg Insulators, If x 1" .. .. 9d each 

300 ohm TY Ribbon.1/ yard 

Three-Core Domestic Cable . . 2/3 yard 
Hook-up Wire, 10/010, red, black and 
green . . . . 4d yard, 30/ 100yd roll 

Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Coax Connectors.2/6 

Pye Coax Connectors.4/ pair 

English Coax Connectors, plug and soc¬ 
ket, suit 3/8” cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC11.2/6 

Crystal Sockets, FT243 and miniature, 2/9 
Jack Boxes, SCR522 type, containing 10K 
pot and knob. Size 32 x li x 2 . . 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low Impedance Headphones, 12/6 pr. 
SCR522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones.12/6 each 

Vibrators, Oak/M.S.P. 6v, synchonous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 
penol. in metal screw case . . .. 8/6 set 
“Scope” Soldering Iron, to clear .... 55/ 
complete with transformer . . . . £5 

Ceramic variable condensers, small. 5 to 60 pf. 

V4in shaft.23/- 

Ceramic V4in shaft couplings.3/6 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in diam., in 

25yd rolls, 45/- a roll or 2/- a yard. 

Coaxial Cable 52 ohm UR43 3 16in diam., in 

12yd rolls, £1 a roll or 2/- a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam. in 

27yd rolls, 39/6 a roll or 1/9 a yard. 

Qoaxial Cable 72 ohm UR70 3/16in diam., in 
12yd rolls, 19/6 a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit V41n 
coax cable Plugs. 4/-, Sockets, 3/6. 


FERROCART 
VACUUM TUBE 
VOLTMETER 
MODEL P.V. 33 


Ideal for amateurs and servicemen of radio and 
television and for all electronic work. Measure¬ 
ments can be made of A.C. and D.C. voltages. 
0-1.5. 5, 15, 50, 150, 500, 1,500 Decibels minus 
10 to plus 65 in 7 ranges. Zero Centre D.C. 
voltage indicator. 

Ohms from 0 to 100 megohms in 7 ranges. 

RF measurements by use of RF 22 probe. 
Voltages can be measured at frequencies up to 
60 Mc/s. 

High Voltage Measurement. By use of HV 20 
probe voltages up to 30.000 can .be measured 
in 7 ranges. 

Dimensions 444 x 7 inches, weight 3*/2lb. 

.£20 Inc. tax. Probes extra. 


MULTIMETER MODEL 200H 

20.000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 

D.C. volts: 0-5. 25, 50. 250. 500. 2 500. 

A.C. volts: 0-10. 50, 100. 500,i 1.000. 

D.C. current: 0-50, uA.; 25, 250 mA. 

Resistance: 0-60K. ohms: 0-6meg. 

Capacity: 0.01-0.3 uF. (at a.c. 5v.): 0.0001 -0.01 
uF. (at a.c. 250v.). 

Decibel: Minus 20 db. plus 22 db. 

Output range 0-10. 50. 100, 500 and 1,000. 
Battery used: UM3 1.5v. 1 piece. 

Dimensions: 3V4 x 4Vi x IVfcln. 

Complete with internal battery, testing leads 
and nrods. 

Price £5/17/6 inc. tax. 

Spare Probes for 200H 5/- pair 

Spare Probes for PT34 4/6 pair | 



NEW VALVES 


1A3 

2/6 10 a £1 

7C7 

2/ 

12a £1 

1A5 

5/ 

5a £1 

7E6 

3/6 

7a £1 

1C7 

3/ 

7a £1 

7W7 

2/6 10 a £1 

1D5GT 5/ 

5a £1 

12A6 

4/ 

6a £1 

1D8 

7/6 

3a £1 

12AT7 

15/ 


1H4 

5/ 

5a £1 

12SAGT 10/ 


1H5 

5/ 

5a £1 

12AH7 

5/ 

5a £1 

1H6 

5/ 

5a £1 

12C8 

5/ 


1K4 

5/ 

5a £1 

12H6 

3/6 


1K5 

5/ 

5a £1 

12J5 

5/ 

5a £1 

1K7 

5/ 

5a £1 

12K8 

5/ 

5a £1 

1M5G 

5/ 

5a £1 

12SK7 

5/ 

5a £1 

1N5 

5/ 

5a £1 

12SQ7 

5/ 


1P5 

2/ 

10 a £1 

12SR7 

5/ 

5a £1 

1Q5 

5/ 

5a £1 

14A7 

3/6 

7a £1 

1S4 

7/6 

3a £1 

117Z6 

5/ 

5a £1 

1S5 

10/ 


1625 

5/ 

5a £1 

1T4 

5/ 


1626 

5/ 

5a £1 

2A6 

7/6 


1629 

5/ 

5a £1 

2D21 

15/ 


30 

1/3 


2X2 

5/ 

5a £1 

35T 

30/ 


3A4 

10/ 


717A 

7/6 

3a £1 

3AP1 

25/ 


726A 

10/ 


3Q4 

10/ 


80 

13/ 


5Y4G 

15/ 


807 

7/6 

3a £1 

5Y3GT 13/9 


808 

10/ 


5Z3 

17/6 


809 

20/ 


5U4/GB 14/6 

815 

15/ 


5763 

22/ 


830B 

15/ 


6A6 

7/6 


832A 

19/6 


6AG7 

12/6 


866A 

£1 


6AJ5 

7/6 

3a £1 

954 

5/ 

5a £1 

6AM5 

6AM6 

(EL91) 10/ 
(EF91) 10/ 

955 

956 
958A 

5/ 5 a £1 

5/ 5a £1 
2/6 10a £1 

6B7 

10/ 


2051 

5/ 


6BE6 

15/ 


AY11 

2/11 

6C4 

5/ 

5a £1 

DL75 

2/6 10 a £1 

6C5 

5/ 

5a £1 

EA50 

2/ : 

10a £1 

6C6 

5/ 

5a £1 

EC9J/6AQ4 

10/ 

6C8 

10/ 


ECC33/6SL7 

£1 

6D6 

5/ 

5a £1 

EF36 

5/ 

5 a £ 1 

6F6 

12/6 


EF39 

5/ 

5a £1 

6F7 

10/ 


EF70 

5/ 

5a £1 

6F8 

5/ 


EF72 

5/ 

5a £1 

6H6 Glass 2/6 

EF73 

5/ 

5a £1 

6J6 

10/ 


EL41 

10/ 


6K7 

5/ 

5 a £1 

EY91 

5/ 


6K8G 

20/ 


OB2 

30/ 


6K8GT 12/< 

'5a £1 

QQV06/40 

97/6 

6L7 

5/ 

EF50 

3/6 


6SA7 

7/6 


RL18 

7/6 

3a £1 

6SC7 

7/6 


LU41 

7/6 

3a £1 

6SF5 

7/6 

3a £1 

VR53 

5/ 

5a £1 

6SH7 

4/ 

5a £1 

YR101 

5/ 

5a £1 

6SS7 

7/6 

3a £1 

YR102 

5/ 

5a £1 

6T7 

7/6 

3a £1 

YR103 

5/ 

5a £1 

6V6GT 16/ 


YR105 

10/ 


6X5 

15/ 


YR136 

2/ 12 a £1 

6Y6 

5/ 

5a £1 

YR150 

10/ 


6CH6 

2/6 


VT25 

5/ 


6J5GT 

10/ 


Y’l 127 

4/11 5a £1 

6SN7GT 12/6 

VT501 

7/6 

3a £1 

6X4 

12/6 


Y65 

5/ 


6Y4 

14/6 


KTW61 

15/ 


7A8 

2/ 11 a £1 

ECH33 

17/6 


7C5 

5/ 

5a £1 

EB41 

12/6 


EF50 valve 

sockets, 

Ceramic 


. . 3/6 

EA50 valve sockets . 



1/6 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals Minia¬ 
ture and FT243 . 50/ with socket. 

Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


Meters. 0-500 microamp (sealed 0-600v.) No. 
128 Type. 144” round face. I Vi” Hole, 
BRAND NEW Price: 30/ 

Meters. 0-50 Ma G.E.C.. VA" round face, 
2Vi” hole. Brand new . . 30/- 

Switchcs. Ceramic Rotary. 2-polc, 6-position, 
to clear 15/- 



MR-52 MR-2P 


Meters 0-1 Ma. M065 3V4in round . . .. 35/- 
0-1 mA. square, lVi” hole, MR-2P .. .. 35/- 
MR-65 0-1 Ma. 3in square. 2Viin hole 

_ 47/6 inc. tax 

MR-52 0-1 Ma. 2*4in square. 2in hole. 

£2 inc. tax 

MR2P. 0-500 microamp. lViin square, lViin 
hole.37/6 inc. tax 


OA79 DIODES 


Well-known make. Brand new. 

To Clear — 2/6 each 
Crystal Earphones, suit Transistor radio .. 5/6 

Phone Plug on 2ft cord.2/6 

Bakelite Phone Jacks.3/6 


AMERICAN POTENTIOMETERS 

American Bradley, 2” long, « A ” shaft, 1” diam. 
Available in following sizes: 20,000, 25.000, 

30,000, 50,000, 100,000. 250,000 ohms, 1 megohm. 
Vi meg and 2 megohm Bradley Potentiometers. 
Price 2/6 each. 


CRYSTAL MICROPHONES 

“Piezo” Crystal Microphones LM3 Lapel Type, 
small .... .... 25/- 

“Piezo” Crystal Microphones SMI Hand Type, 

with plug. 27/6 

“Piezo” Crystal Microphones HM7 Hand Type, 

with plug . . 32/6 

“Piezo” Dynamic Microphones DX29 Pencil 

Type, with Stand .... .... £4/2/6 

P.M.G. Carbon Microphone Inserts, new 5/- 
Empty Tap Reels, 7-inch, 8/-; 5in, 5/6; 3in, 4/6 
Left/Right Indicators, Type 1, 100 Microamp 

movement. 25/- 

Cathode Ray Tube Sockets, VCR97 Type, New 

Bakelite . 10/- 

Morse Code. Buzzer Sets .... 12/6 

Latest W.I.A. Radio Amateur Call Books 6/- 
Amateur Radio Station Log Books . . 5/6 

Slug Tuned 5.5 Me Video Coils. /6 

Scope Soldering Irons, Dc Luxe Model . . 57/6 

Scope Soldering Iron, Tips and Elements, 1/- 
cach or 5/6 per packet of 6. 

Miniscope Soldering Irons . . .. 50/- 


BRAND-NEW RECORDING TAPE 
Well-known make, In cartoas on 53-Inch 
spools. 

Standard 850ft Plastic backing . . . . £1 
Long Play 1,275ft Polyester backing, 30/ 
DISCOUNT FOR QUANTITY 


SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20.000 ohms/volt, 
a.c. 10.000 ohms, volt. Ranges— 
d.c. volts: 6. 30, 120, 600, l,200v.; 
a.c. volts: 6, 30, 120, 600. l,200v. 
D.c. current: 60 uA„ 6 mA.. 60 
mA„ 600 mA. Resistance: 10K. 
100K, 1M, 10M ohms. Capaci¬ 

tance: 0.001-0.2 uF„ 0.0001-0.01 
uF. Inductance: 30-3,000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db. — 0.775v. — 600 ohms). Dimen¬ 
sions: 4Vfc” x 6 l A" x 2H”. 

Weight: 1.31b. 

£9/10/ inc. tax. 


FERROCART POCKET MULTIMETER 
Modpl PT34 

300 uA. movement. 
AC and DC voltages: 
0-10, 0-50. 0-250, 

0-500. O-l.OOOv. 
Current ranges (mA.) 
0-1, 0-100. 0-500 mA. 
Ohms range: 0-100.000 
ohms. 

Size: 344 x 2Vi x 1 Va inches. 

Complete with leads. 

61/ inc. tax. 





RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 Established 1947. Postage. Parcels 3/6 per order. 






















































CINCE the inception of the Youth Radio 
Club Scheme in N.S.W., 58 Elementary 
Radio Certificates and one Junior Radio 
Certificate have been earned in full, with 
one AOCP from Booragul High and one 
AOCP from Lyneham High School. Quite 
a number of clubs have been formed 
during The past year and more are in 
the process of being organised. The Jam¬ 
boree of the Air stimulated interest in radio 
communications and it is felt there is quite 
a large field of possible development. 
Amateurs who made contact with their 
local Scout group during the jamboree 
might be willing to act as examiners and 
instructors for the various Wireless, Radio 
and Electricity proficiency badges available 
to Boy Scouts. Local Boy Scout group 
committees would be pleased to receive 
any offers of assistance. It might be 
possible also to find amateurs who would 
be willing to develop Youth Radio Clubs 
in their local Scout groups, a project that 
could well be sponsored by radio clubs, 
\VlA sections and the like. 

The Institution of Radio Engineers has 
agreed to donate a pennant for competition 
among the Youth Radio Clubs on a points 
basis, determined by the number of suc¬ 
cessful candidates in the various examina¬ 
tions for certificates awarded by the WIA. 
Complete details for this award should be 
available shortly. 

The de Havilland Aircraft Company has 
donated a quantity of surplus radio and 
radar to the Youth Radio Scheme and the 
equipment is being sorted and distributed. 
Some excellent 150 ohm laboratoiy type 
variable resistances provided are being dis¬ 
tributed to the physics laboratories of 
secondary schools where radio clubs 
operate. 

The formation of the Illawarra Youth 
Radio Club at Dapto under the auspicies of 
the local Rotary Club is a new development 
and provides the first example of this type 
of club. Through Rotarian efforts ample 
workshop space has been made available 
free of charge by the local A. and H. 
Society and already some donations have 
been received from interested organisations. 


Radio and electrical retailers have promised 
old radio parts, chassis, etc. President of 
this new radio club is Mr Demaagd of 
Dapto Rotary, Don Fisher, VK2AFD, vice- 
president, I. Hopkins, secretary and C. 
Sloan, treasurer. The club has applied for 
registration with the WIA under the Youth 
Radio Scheme and the Illawarra section of 
the WIA, the Wollongong Amateur Radio 
Club, has pledged support and assistance. 

The membership list comprises 27 lads 
and a few new amateurs should appear in 
the area in due course. 

The N.S.W. Youth Scheme Committee, 
Max Pleffer, VK2MP, Harold Burtoft, 
VK2AAH, and Rex Black, VK2YA, an¬ 
nounced the conditions of a new certificate 
award, Radio Telephony Operator’s Certifi¬ 
cates, grades 1 to 3. It is designed to cater 
for members of clubs which have their own 
amateur stations and also should provide 
an incentive for sons and youthful neigh¬ 
bours of licenced amateurs who are willing 
to encourage the young idea. 

A feature of these awards is the insist¬ 
ence on completion of the basic Radio Cer¬ 
tificates (elementary to advanced) at a 
parallel rate. 

Recent successful candidates who have 
completed all tests for the elementary radio 
certificate are as follows:— 

Bass Hill High School: (Doug William¬ 
son, Instructor) Peter Delsorte (89 p.c.), 
Ian Thomason (87), Victor Walmsley (86), 
Ralph Zoeller (85). 

Sefton High School: (Edgar Spaile, In¬ 
structor) Robert Padgett (94), Dennis Linde 
(79), Bernard Nicholson (74). 

Inverell High School (Roger Graham, 
VK2AIU, Instructor) James Poole (95), 
Peter Magill (90), Chris Leader (95), Don¬ 
ald Northey (76), Robert Nixon (73), Paul 
Clancy (72). 

St. Patrick’s School, Liverpool: (Dic,k 
Harnett, VK2CA, Instructor) John Haydon 
(88), T. A. Owen (76). 

Ian Burnes of Kingsgrove High School 
has passed the Junior Radio Certificate 
with a 93 p.c. pass in the written paper and 
is the first Radio Club member to gain this 
award. 





ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD 
29 Major's Bay Rd., Concord, 

N S W PHONE 73-1227 




WIN LOTTERIES! BACK WINNERS! 
WIN PRIZES! 

“I was only in your Club two weeks 
when I won £100 In the Lottery on the 
Thursday. Then on the Friday I won 
£6,000. I know that I will win more.” 

(Mrs.) H.C., North Sydney. 

Get all the lucky breaks! Wonderful powers 
control our destiny! Write to me now! 

The Lucky Guy, Dept. RH2. 
SHARE THE LUCK CLUB 

Box 279, HAYMARKET P.O.. SYDNEY. 

Send 5d stamp for FREE details and my personal 
letter telling you of the amazing change of luck 
that came to me — and why! 


SEND NO MONEY/ 


DX-PEDITION 

J)X-PEDITIONS are often criticised, but 
one thing they do is to provide tremen¬ 
dous interest for the DX gang, and in this 
way ensure improvements in equipment and 
operating procedure. Just listen to the rare 
station and thousands trying to contact him. 
Competition is tough and since the DX- 
pedition operator can most readily contact 
the loudest station, everyone tries to provide 
those extra dbs over S9. To do this the DX 
operator must consider improving his trans¬ 
mitter, his antenna, also his operating pro¬ 
cedure if he is to be among the first to 
break through to the rare station. It is the 
desire, ambition, lo do better than his 
fellow amateur that ensures the many im¬ 
provements that are made to equipment. 

As to the DX-pedition operator himself, 
he must have ambition, too, an urge to 
create the new country, often at consider¬ 
able inconvenience and expense, and be 
prepared to accept criticism. The thrill of 
signing a rare call and then trying to sort 
out the terrific pile-ups must be a never- 
forgotten experience and provide great 
satisfaction. 

DX-peditions create a continuing interest 
for quite a large section of the amateur 
movement. They provide competition also, 
which is the keynote of the operating side 
of amateur radio. The operators of the 
rare stations do a good job—congratulations 
to all of them. 

HONOUR ROLL 

WALT W3RIS passed all the experts when 
he moved to the front in the ARRL’s 


DXCC Honour Roll. He has 309 countries 
confirmed all on telephony. He is now on 
top of phone specialist PY2CK and others 
such as W2HUQ and W6CUQ. Walt is a 
newcomer to top ranking and has moved 
up from well down in the list in a few 
months. 



ACCESSORIES 


MICROPHONES & 


NjS Hand or stand 
g 9 jsEl Nfl mounting. 

Omnidirec- 
tlonal, black 

Hf . jRMm* -• pIastic bousing 

and hand 

■BkH grip. Ideal for 
SjSS8gLft «£j|n tape recorders 

. MBfB and similar 
applications. 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

Cnr. William and Newcastle Sts., Perth. 

and leading wholesalert 


GOLD PLATED 
QUARTZCRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR ALL PURPOSES 

We invite you to discuss your 
particular requirements with our 
technical staff. 

e 

Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 
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BACK IN STOCK 

SUPER SANWA 
MULTIMETER 

Suitable for finding elec¬ 
trical faults in household 
appliances, garage equip¬ 
ment, etc. 2,000 ohms per 
volt sensitivity. Reads 0 
to 1,000 volts AC. DC. 

Also 0 to 500 mill MA. 
and 0 to 500 micro amp 
and plus and minus 20 
decibels, £5/19/6. (Pack 
and Post 8/6.) 

Model No. TK70: Sensitivity 20,000 ohms 
per volt AC, 9,000 ohms per volt DC, 0-20,000, 
0-200,000. 0-2 (Meg.) ohms, 500 micro—10 milli- 
amp. Decibels —2 to +22. £7/10/- (Post 
8 / 6 ). 

YT57: 4,000 ohms per volt AC/DC. 0 to 20,000 
ohms, 0 to 2 meg. ohms, AC voltage to 1.000 
current; 250 microamp—25 micro to 250 milli- 
amp. Decibels —5 to +10, 0 to plus 20. 
£4/15/- (Post 8/6). 

TE10A: Sensitivity, 20.000 ohms per volt DC. 
10.000 ohms per volt AC, DC volts 5 to 2,500, 
AC volts 10 to 1,000. 50 microamps to 250 

mill. Decibels, -20 to +22. £5/10/- (Post 

8 / 6 ). 



POCKET 

MULTIMETERS 

Every travelling serviceman 
should have one of these. 
So tiny it easily fits into the 
top pocket. Reads up to 
1,000 volts AC/DC, 150 
milliamps and ohmage scale. 
Only 55/- (Post 3/6). 



NEW SOLDERING IRONS 

Brand new Electric Soldering Irons with copper 
tip. 130 watt, 240 volt, 64/6. 60 watt, 240 

volt, 48/6. 80 watt, 240 volt, 52/6. (Post 2/6.) 


PEDOMETERS 

Measures walking dis¬ 
tance in miles and 
fraction thereof. 
£3/19/6 (Post 2/-). 


STEREO 

HEADPHONES 

3.5 ohms, 27/6. Use¬ 
ful monitoring or use 
by deaf people 27/6 
(Post 3/6). 



JEWELLER'S 

EYEGLASS 

Suitable for tradesmen and 
hobbyists. Supplies 7 mag¬ 
nifications. 15/- (Pack and 
Post 1/6). 




METEOROLOGICAL 

BALLOON 

Inflates to 4ft diameter, 
useful for advertising 
signs. Excellent toy. 

17/6. (Post, 3/-). 


TORCH COMPASS 



Brand new idea for hikers, 
boat owners, etc. The com¬ 
pass is built into the face 
of the torch. 15/- (Post 
3/6). 


ASTRO COMPASS 

This R.A.F. instrument can be used 
for obtaining direction from sun or 
stars. It can be adapted for astro¬ 
nomical studies or for levelling pur¬ 
poses, etc. 59/6 (5/- Delivery to 
Rail). 


FREQUENCY METERS 

In top condition. With attractive 
black crackle finish 221 AK, 125 KC 
to 20,000 KC A C/DC. £32/10/- 
(5/- Delivery to Rail). 



WHIP AERIALS 

From a whip aerial you can make 
a top-class spring steel fishing rod. 
Also suitable for truck wireless 
masts, etc. 3 sections total 12ft 
length. 22/6 (5/ Delivery to Rail). 




AIR 

COMPRESSOR 

Suitable for tractor 
tyre inflation, etc. 
Supplies 4501b pres¬ 
sure per square inch. 
Complete with shaft. 
£5. 

5/- Delivery to Rail. 


4in Magnifying Glass 


Hangs around neck. Ideal for 
reading, knitting or mechanics. 
25/- (Post 3/-). 


MUSIC BOX INSERTS 

Brahms Lullaby, Blue Danube, 
Lily Marlene. Anniversary Song, 
Santa Lucia. 30/- each (Pack and 
Post 8/6). 


GERMAN MARCHING 
COMPASS 


Brand new Sighting 
Compass, as issued 
to German Army. 
25/- (Post 2/6). 



WALTHAM 

TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 

96 OXFORD ST. SYDNEY 
243 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


VACUUM 

PUMP 



Makes excellent 
straight fuel pump, 
delivering approxi¬ 
mately 400 gallons 
per hour. 59/6. (5/- 
Dclivery to Rail). 


NEW CRYSTAL SETS 



Universal 

Rubber 

Wheel 



Ideal for kiddy 
cars, billy carts 
or for rubbish 
bin carriers and 
many other 
household uses. 
8/6 each or 
16/- pair (Post 
3/6). 


Transistor 

Replacement 

Ear-Piece 

New 10/-. Com¬ 
plete Crystal Set 
Tuning Unit, 15/. 
Crystal Earpiece, 
7/11. Post 1/-. 


LIFE JACKETS 

A must for any boat trip or 
seaside holiday. Outfit your 
family and crew with a life 
jacket to fit them. Three sizes: 
large, medium and 6mall. 
33/9 

(Post 3/6) 



MAKE YOUR OWN 
ELECTRONIC 

REVOLUTION 

COUNTER 

Very limited stocks. 
We supply suitable ex¬ 
aircraft Meter, Move¬ 
ment and Circuit. 

3in Dial, 50/-. 

2in Dial, 39/6. 
(Post, 5/-.) 


Ready-made — ready for use. Com¬ 
plete in plastic case with station-tun¬ 
ing dial, aerial and crystal earpiece. 
39/6. (Pack and Post, 4/6.) 


BINOCULARS 

8 x 30, £8/19/6. 

7 x 50, £14/17/6. 

8 x 40, £14/17/6. 
10 x 50, £14/17/6. 
16 x 50, £14/17/6. 
20 x 50, £17/19/6. 
(Pack and Post, 8/6) 



HYDRAULIC PUMPS 

Three-stage gear pump suitable for 
hydraulic rams, high pressure sprays, 
etc. Pressure to 1,000 lb per square 
inch. £6 (5/- Delivery to Rail). 



GAS MASKS 

Brand new, suitable for fumi¬ 
gation purposes, etc. As issued 
to wartime civilians during 
raids. 7/6. (Pack and Post 4/6.) 


TWO VOLT 
ACCUMULATORS 

Suitable for your model train 
sets, etc. 17/6. (Pack and 
Post 3/6.) 


'AMMO' TOOL 
BOXES 

Suitable for car, boat or work¬ 
shop. All metal, with double 
hinged lid and leather carrying 
straps. 12/6 or three for 33/-. 
(5/- Delivery to Rail.) 
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Headband 
SPOT¬ 
LIGHTS 

Brand new spotlight 
which fastens around 


your head so as to leave 
both hands free for 
shooting. Battery con¬ 
tainer clips on to your 
belt. 45/. (Pack and 
Post 4/6). 


PRISMATIC COMPASS 

Suitable for navigation on land 
or sea, or for land dividing, 
levelling, etc. Oil damped. 
£8/10/-. Dry Card 

£1/19/6. (Pack and 

Post 3/6.) 



WATERPROOF 

TORCHES 



These torches are fully rubber- 
encased and suitable for use 
underwater. Complete with wrist 
strap and batteries. 21/-. (Pack 
and Post 2/6.) 


INTER-COMM. 

TELEPHONE 



Ideal for office-to-store com¬ 
munication. For cheaper 
than normal P.M.G. exten¬ 
sions — no yearly rentals 
either. £4/9/6. (5/ Delivery 
to Rail). 


CAMERA 

TRIPODS 

Light, folding cam¬ 
era tripods, very 
modern, finished in 
black and chrome, 
extend to 45 inches. 
Special, with pan 
head. 72/6. (Pack 
and Post 5/6). 



CRYSTAL SET PARTS 

Build your own crystal set from 
these parts. Headphones 27/6. 
Miniature cabinet 7/6. Germanium 
diode 3/6. Slug tuned coil—com¬ 
plete with knob, condensor and 
circuit, 16/6. Aerial wire, 3/6. 
Terminals (3) 1/- each. (Pack and 
Post 5/-). 


AUTO TEMPERATURE 
GAUGE 

With 80 inch capillary 
lead, suitable for cars 
and boats. Fahrenheit 
scale reads to 220 deg. 
45/-. (Pack and Post 
3/6.) 




INTER-COMM. SET 


Simple to operate. Just 
join two wires from one 
room to the other and 
there you have it. Set 
comprises two head¬ 
phones, two microphones, 
and two microphone 
transformers. 33/9. (Pack 
and Post 5/). 


Telephone Wire for above on two-mile 
reels. Delivery to Rail 5/. £5/19/6. 



NAVIGATION 

COMPASS 

Liquid damped com¬ 
pass for small boat. 
Double chromed for 
absolute rust pro¬ 
tection. £4/17/6. 
(Pack and Post 4/6). 


MICROMETERS 



Top quality English Micrometers. 0 
to 1 inch 18/6. 1 to 2 inch 22/6. 

(Pack and Post 2/6). 


WALTHAM 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
St. MELBOURNE 

P.O. BOX 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


CRYSTAL MICROPHONES 

Suitable for 
tape record¬ 
ers, public ad¬ 
dress systems, 
etc. Lapel Microphone 22/6, Pencil Type 45/, 
Desk Microphone with on-off switch 50/. Guitar 
Pick-up Microphone 17/6. Dynamic Microphone 
on stand 45/. (Pack and Post 3/6.) 

KEEP CHILDREN” 

AMUSED DURING HOLIDAYS 
MICROSCOPES 

150 magnification, com¬ 
plete with scissors, tweez¬ 
ers and scalpel, 32/6 
(Post 4/6). 300 magni¬ 

fication, in wooden box, 
55/-. Post 5/6). 500 

magnification, complete 
with slides, staining dies 
and dissecting kit 
£6/5/- (Post 8/6). 



RUCKSACKS 

Large, roomy Rucksacks with 

2 pockets, 59/6. Large, roomy 
Rucksacks with 3 pockets, 69/6. 
Large, roomy Rucksacks with 

3 pockets and aluminium sup¬ 
port frame, 99/6 (5/ delivery 
to Rail). 



MORSE KEY AND 
BUZZER 

Makes excellent practice set. 
Bakelite Morse key with high 
buzzer. 10/- (Pack and Post 
2 / 6 .) 


FISHING ROD KITS MAKE 
EXCELLENT XMAS GIFTS 

Five-piece Fishing Rod in wooden gift box, 
complete with nylon line, floats, sinkers, hooks, 
swivels and flies. £4/4/. (Del. to Rail, 5/.) 
Three-piece Cane Rod, complete with open face, 
spinning reel, hooks, reels and sinkers, in Rift 
box. £4/19/6. 


CAR TURN 
INDICATORS 

12 volt. 2 front, 2 
back lights, shift 
lever and blinker. 
59/6. (Post 5/). 


Genuine Medical 

Stethoscopes 

Useful for listen¬ 
ing to engine 
knocks. Bell type 
end. 35/. Dia¬ 
phragm end, 37/6. 
Post 3/6. 



STOP & TAIL 
LIGHT 

Ideal for Caravans, 
trailers, boats and 
cars. Beautifully fin¬ 
ished. Available in 6 
or 12 volts. 14/6 
(Pack and Post 3/6). 


BARBERS' 

SCISSORS 

Cut your family's hair and save 
money. Only 7/11 outlay. (Post 
l/-). 


HOME TRAINING 
SETS FOR 
PHYSICAL 
CULTURE 
and MUSCLE 
BUILDING 

Spring Hand Grip, Spring 
Chest Expander and Skipping 
Rope. £2/5/-. (Pack and Post 
6 /-.) 


230 

VOLT 

TO 

5 & 8 
VOLT 
BELL 
TRANS¬ 
FORMER 
22/6 
POST 5/. 


TELEPHONE 



Modern 
transis tor- 
ised talk 
back tele¬ 
phone, press 
button buz¬ 
zer to call 
either end, 
two units 
supp lied 
with wire. 
All for 
£8/8/ the 
pair. Never 
before at 
this price. 
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The 

TELEFUNKEN 

STUDIO TAPE RECORDER 
M2 4 


A studio tape recorder must be highly reliable, it must be con¬ 
venient to operate and it must give top quality reproduction. 
The Telefunken M24 recorder has been designed to meet 
these requirements exactly. Telefunken have been manu¬ 
facturing studio recorders for 26 years — in fact, they 
developed the world’s first tape recorders, and thousands 
of Tefefunken machines are in use in studios throughout 
the world. 

The specification below shows why the M24 has become so 
well known and respected — a product of advanced technical 
knowledge and manufacturing skill. 


SPECIAL FEATURES 

All size reels up to 8f" diameter. 
Playing time up to 6 hours. 

Rewind time less than minutes 
for 3300 ft. tape. 

Easily exchangeable plug-in type 
head assembly. 

Separate record and playback 
amplifiers. 

Provision for monitoring input and 
output while recording. 

Recorder can be switched from re¬ 



play to record without stopping the 
tape. 

Quick start/stop button. 

Starting time less than 0.3 sec. 

3-digit counter for accurate tape 
position indication. 

Automatic tape end stop needs no 
contact foil. 

Remote control facility gives quick 
start/stop. 

Available in four models—in chassis 
form, in elegant lock-up wooden 
cabinet, in portable carrying case 
with or without loudspeakers. 


TECHNICAL DATA 

Speeds: 

7^ and 3^ inches per second. 

Drive Mechanism: 

3 motor (synchronous capstan). 

Recording Characteristic: 

CCIR. 

Heads: 

Separate erase, record and replay heads, full track 
or half track. 

Wow and Flutter: 

ips less than ~ i : 0.15% peak to peak. 

3| ips less than ±: 0.25y peak to peak. 

Frequency Response: 

7^ ips 30 *to 18000 c/s ± 3 db. 

3jf ips 40 to 15000 c/s ± 3 db. 

Signal to Noise Ratio: 

Better than 50 db. 

Distortion at full Modulation: 

7? ips less than 3%. 

3| ips less than 5%. 

Level Meter: 

Peak reading with db scale. 

Input: 

4 channel valve mixer — 

Channel I (microphpne): 0.25 mV, 200 Ohms 


Descriptive information gladly supplied on reguest. 

MANUFACTURERS SPECIAL 
PRODUCTS I‘TY. LIMITED 

47 York Street 
Sydney 

Phone: B 0233 


balanced. 

Channel 2 (radio): 5 or 15 or 100 mV (switch- 

able) 100 KOhms. 
Channel 3 (pick up): 500 mV, 500 KOhms. 

Channel 4 (tape): I V, I Megohm. 

Output: 

Adjustable (preset) up to 1.2V 600 Ohms balanced 
or unbalanced. 

Monitor: 

2 high quality speakers, 6 Watt amplifier with bass 
and treble controls. 
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W1NB-NEW GOSPEL BROADCASTER Flashes From 


A new Gospel station in the United States has undergone its tests 
and now is heard with good signals on two frequencies. 


'J'HE station is located in Red Lion, Penn¬ 
sylvania, and at present is using two fre¬ 
quencies for its broadcasts (17,735 and 
ll,785Kc), which are beamed to Europe 
and Africa. Reports received seem to give 
good reception in almost every part of the 
world, however. W1NB is owned by a 
Gospel broadcasting group, which operates 
a broadcast band and frequency modulation 
station in Red Lion as well. 

The station is on 17,735Kc from 1800 to 
2100 hours GMT, then at 2103 opens on 
1 l,785Kc, with sign-off at 2300. The 25- 
metre band channel has some light side- 
interference from Radio New Zealand on 
11,780 Kc. W1NB has the mailing address 
of Post Office Box 88, Red Lion, Pa., 
U.S.A. 

The program includes news every day 
at 2200, and on Saturdays at 2130 a Mail 
Call program of 30 minutes includes 
answers to many reports received from 
listeners. This is only the second short-wave 
Gospel station in the U.S.A. The other, in 
San Francisco, KGEI, is owned by the Far 
East Broadcasting Company in Manila, 
Philippines. 

Chief engineer of W1NB is Mr Frank 
Wise, who promises to verify all reports to 
the station and also answer technical ques¬ 
tions about the oneration of its new short¬ 
wave services. W1NB has a program of 
Gospel and good music and its variety of 
programming has already made it popular 
with listeners, according to the hundreds of 
letters which have been received at the 
station. 


RADIO CANADA SW CLUB 

^HE Radio Canada Short Wave Club was 
inaugurated in December and is heard 
every two weeks in Radio Canada’s Inter¬ 
national Service. The details we gave last 
issue have now been altered, the session for 
Australia and New Zealand being broadcast 
every second Sunday in the transmission 
0825-0905 GMT on 9630 and 5970Kc. 
The time of the session, which follows the 
news and the documentary procram 
“Focus,” is about 0850. Chairman of the 
program is the International Service 
chief engineer Basil Duke, who answers the 
technical questions which come from listen¬ 
ers. The session does not contain DX tips, 
as do other sessions from short-wave 
stations, but is mainly a program in 
which the more technical aspects of the 
CBC operations are voiced. 


HILVERSUM ENGLISH 
PROGRAMS 

rpHE Radio Netherlands schedule in Eng¬ 
lish for its worldwide audience which 
is broadcast from Hilversum is transmitted 
on the following schedule: 

Australia and New Zealand 

0700-0750 .. .. 11,730, 9715, 9630 
South Asia 

1400-1450 . 17,810, 15,445Kc 

Africa, Europe 

1930-2020 .. .. 11,950, 9715, 6020 

Europe 

2130-2200 . 6020 

North America 

2130-2220 . 11,730, 9715 

North America 

0130-0220 . 9590, 6035, 5985 



The new studio buildings of the Swiss 
Broadcasting Corporation in Berne, 
from which the shortwave programs 
orginate. 

INDIAN HOME SERVICES 

^ RECENT list of frequencies used by the 
All India Radio in its home programs 
from short-wave relays in various cities in 
the country indicates some new frequencies 
in use. Here are the towns and frequencies 
as supplied by Dick Pollard of Nelson, 
New Zealand: 


Delhi. 3365, 3905, 4960, 6190Kc 

Lucknow. 3205, 4880, 6170 

Ranchi. 3268 

Simla. 3223 

Bhopal. 3315, 5990 

Bombay. 7240, 3345, 6150 

Madras. 4910, 6085, 7160 

Hyderabad. 3355, 4990, 6120, 7140 

Calcutta. 3305, 6010, 7210 

Kurseong. 3350, 6100 

Jammu (Kashmir) .. .. 3345, 4950, 5960 


ISRAELI VOICE 

'J'HE “Voice of Israel,” from Tel Aviv 
and Jerusalem, uses a 50KW transmitter 
in its service to external listeners, and the 
station now broadcasts in 10 languages — 
Hebrew, English, French, Yiddish, Ruma¬ 
nian, Hungarian, Mograbi, Persian and 
Ladimo. The station also has an extensive 
service in Arabic for listeners in the Middle 
East area. Other languages are covered by 
the transcription service, which enables 
recordings to be sent to radio stations 
throughout the world. 

The main target areas for direct trans¬ 
mission are from Israel to Europe and 
Africa, the Persian service being the only 
one for a purely Asian audience. The 
station uses 9009Kc and the station has the 
service in English at 2015 hours GMT. 


Everywhere 

UNITED NATIONS Radio in Switzerland 
carries special programmes to the Europe 
and African listeners from Geneva, on 
9545Kc; in Bulgarian on Monday, 1300- 
1315; in Russian, Monday to Friday, 
1630-1645; this same programme is relay¬ 
ed by Rome, using 6010, 9575, ll,810Kc. 

ARGENTINA station R.A.E. Radio Argen¬ 
tine Exterior, broadcasting from Buenos 
Aires, has programmes to Europe from 
1900 to 0100; 1900 in Spanish, 2000 in 
German, 2100 in Italian, 2200 in French, 
2300 in English and 2400 in Portuguese. 
The broadcasts from 1900 to 2400 are on 
ll,730Kc. For the Portuguese service 
from 2400 to 0100 the frequency of 
9690Kc is used. The transmissions are 
also carried on two omnidirectional chan¬ 
nels, 6090 and ll,780Kc. 

ECUADOR station HCAU2, in Guayaquil,, 
on 4600Kc, is reported to have increased 
power from 400 watts to 10,000 watts. 
It closes at 0430 GMT, reports a listener 
in North America in the Radio Australia 
DX session. 

BEIRUT, in the Lebanon, as well as its 
American services, has a programme to 
Africa on 9700Kc. The programme is 
heard from 1830 to 1950 hours GMT. 
The services to South America are still 
in operation from 2030 to 2120 on 11,865 
and to North America on ll,890Kc from 
2130-2220 from Beirut. 

TUNIS has been using a new frequency 
for its service from 1600 to 2300, and 
this channel is 6115Kc. This channel 
was actually used by Tunis when its high- 
powered station came into service two 
years ago, but then suffered some inter¬ 
ference on the frequency from the Berlin 
station. Tunis is still using 6095Kc, which 
has a programme relayed from the home 
service. 

BAMAKO, in Mali, is reported by the 
ISWL to be testing a new transmitter 
from 1000-1100 and 1600-1700 daily on 
ll,715Kc. Radio Dakar, in nearby 
Senegal, is heard on ll,895Kc and has 
programmes with news in French 2000 
GMT. 

INDIA’S transmission in English to Austra¬ 
lia and New Zealand is on the air 1000 
to 1100 GMT, and on 9740, 11,720 and 
15,105Kc. The transmission to Europe 
from 1945 to 2045 is broadcast on 7235, 
9615 and on 7125, 9690 to West Africa. 


ALWAYS RELY OH R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
D Turrets 

We can supply all Radio and 

S Electrical Components and are 
agents for the famous Hotpoint 
Radio Sets, Distributors of Test 
Equipment. Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 


The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors. 

869 GEORGE STREET. SYDNEY. 

Phone MAI876. Open Saturday Mornings. 
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WARBURTON FRANKI 

for your Radio & T.V. accessories 



BH 


For sound advice 
contact W .¥. for all 
Public Address needs 


AMPLIFIERS 

10 Watts. 

... £37 0 

20 Watts. 

... £44 0 

30 Watts. 

. .. £59 12 

60 Watts. 

... £72 15 

SPEAKERS 

Sin 10 Watts .. 

.. .. £ 3 14 

12in 10 Watts .. 

.. .. £ 4 16 

12in 15 Watts .. 

.. .. £ 7 18 

12in 20 Watts .. 

.. .. £11 0 

12in 30 Watts .. 

.. .. £22 3 

SPEAKER BOXES 


Wall mounting type—Wooden with 
plastic cloth covering. 

8in. 63/8 

12in .. 85/6 

Metal type 8in. .. 36/6 

SPEAKER HORNS 

8in. £7 5 0 

I2in. £14 10 0 

MICROPHONES 

Crystal from 24/6 to £15 10 0 

Dynamic from 41/5 to £41 10 0 

Microphone Stands 

Desk type. 24/5 

Banquet Stand. 74/6 

Floor Stand.£5 3 11 

Microphone Gable 

Single P.V.C. 1/6 yd. 

Twin P.V.C. 2/6 yd. 

Single Rubber.2/11 yd. 

Twin Rubber. 4/6 yd. 




BIGGER 

RANGE 






BETTER 

VALUE 


18 

20 

22 

24 


& 
B & 
B & 


8/9 

7/8 

7/9 

7/10 

8/8 


36 

38 


POWER 

TRANSFORMERS 

A. & R. Type 1917. 

280/0/280 volts at 50 M.A. 

16 volts at 45 M.A. 6.3V at 600 M.A. 
Price 29/11 ea. 

A. & R. Type 1916. 

325/0/325 Volts at 70 M.A. 

6.3V at 2.25A. 

Price 35/ ea. 

Plus Pack and Post, 2/6 ea. 


COIL FORMERS 

1 Tin diameter 6-pin base will plug 
into ordinary valve socket, 5/9 ea. 
5/16in diameter with 4 wiring lugs 
and 2 screw-type iron lugs, 5/6 ea. 

ENAMEL WIRE 

4oz spools available in the following 
gauges: 

16 B & 

B & 

B 


26 B & S 9/6 

28 B & S 11/ 

30 B & S 11/8 

33 B & S 14/10 

B & S 21/7 
B & S 30/2 


WARBURTON FRANKI 


NEW CONTINENTAL 
BANANA PLUGS 
AND SOCKETS 

Standard size, screw-down type. 
Available 5 colours—Red, Black, 
Green, Yellow, Blue. 

Plugs. 1/ ea. 

Sockets. 1/2 ea. 

Extension Sockets—Red and Black 
only, 1/ ea. 

Suprafix type—spring-loaded—wires 
may be detached instantly. 

Standard Banana Plug type .. 1/3 

Or with spade end. 1/3 

Pistol grip type banana plug 1/5 

PROTECT YOUR RECORDS WITH 

DUST BUG 
RECORD CLEANER 

Mounts on the motor board and 
sweeps the grooves ahead of the 
stylus. 53/11 complete. 

Plus Pack and Post, 6d. 

Spare bottles fluid. 3/6 ea. 

Q. MAX 

NEEDLE CHECKER 

A cheap and easy way to observe the 
condition of your stylus, 42/6 each. 
Complete with batteries. Stylus need 
not be removed from cartridge for 
checking. 


CHECK YOUR PICK¬ 
UP WEIGHT 

With a Goldring Stylus Pressure 
Gauge. Quick and easy to use, 19/6. 

DECCA MICROLIFT 

Pick-up lowering device. 

Easily fitted to any turntable. Raises 
and lowers pick-up by operation of 
lever. Price 66/3. 

OPEN SAT. 
MORNINGS 


TRADE ALSO 
SUPPLIED 


Please include postage or freight with all orders. 
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LEBANON’S home programme is now 
scheduled on 9625Kc and a new channel 
of 9700 is now used in the service to 
Africa 1830-1950, this frequency replacing 
1 l,720Kc. 

CHILE station Radio La Cruz del Sur, 
Santiago, with the callsign CE1185, on 
ll,850Kc, is now on the air from 1100 
to 0530 hours. According to a verifica¬ 
tion letter in English the 1 power is now 
2,500 watts. 

BISSAU, the Portuguese territory in Africa, 
with the callsign CQM uses 7948Kc from 
2130-2300, all in Portuguese. The station 
is now verifying reports, the first time 
it has done so for many years. 

SOUTH KOREA’S General Service in Eng¬ 
lish, which is omnidirectional, is on the 
air from Seoul at 0320-0400 and 1930- 
2000 on 9640Kc, and from 1430-1500 
and 1630-1700 on ll,925Kc. The Asian 
service, 1400-1430, is carried on the same 
channel of ll,925Kc. 

MELBOURNE recently directed a series of 
test transmissions to Central Africa over 
the Radio Australia transmitters. The 
purpose was to find out the performance 
of new frequencies in an area as yet not 
specifically served by the Radio Australia 
services, though the present service to 
South Africa appears to give good recep¬ 
tion in the northern parts of the conti¬ 
nent. The new frequencies in use were 
9590 and ll,955Kc and the transmission 
was broadcast 1700-1900 GMT. 

CAMBODIA is listed in the World Radio 
Handbook bulletin as using 6090Kc. It 
has a 15-minute programme in English 
at 2130 and a 30-minute session in Eng¬ 
lish at 0530, but is also understood to 
have English at 1230, a better time for 
reception in this area. 

BENGHAZI, in Libya, is using 9625Kc 
from 0500 to 0700 and from 1600 to 
2200 hours GMT. The programmes are 
in. Arabic. The signal strength is fair in 
this area but severe interference on the 
channel spoils this interesting signal. 
Reception is better when the station uses 
its other frequency of 9890Kc at the time 
of its summer transmission schedule. 



Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All frequencies in kilo¬ 
cycles, all times in GMT. Add eight 
hours for Western Australia, 10 hours 
for Eastern Australia and 12 hours for 
New Zealand time. 


KATANGA, an area of Africa frequently 
in the news, has a revised schedule. Its 
service on ll,871Kc is on the air 0430- 
0730, 1000-1300, 1600-2100. This service 
is the international service from Elisa- 
bethville, while the Home Service is on 
9540Kc; it opens at 0430 but is blotted 
out by Radio New Zealand at 0600. The 
full schedule is 0400-0730 and 1500-2200 
on 9540 and 5933Kc. The session 1000- 
1300 is on 9540 and 7150Kc. 

NEW YORK station WRUL has relays of 
the Voice of America programmes in 
Spanish which are on the air from 
0730 GMT. In this transmission WRUL 
uses the frequencies of 5975, 9555 and 
9695Kc. 

SAN FRANCISCO station KGEI, which is 
a Gospel station owned by the Far East 
Broadcasting Company of Manila, has 
moved to the 31 metre band and uses 
9590Kc for its transmission to South 
America from 2230 to 0430 GMT. The 
programme after 0315 is in English; the 
frequency replaces 11,955 and 15,240Kc 
formerly used by KGEI, which has the 
mailing address as P.O. Box 15, San 
Francisco, California, U.S.A. 

SINGAPORE has been testing from 0900 
to 1630 hours GMT and has used 9765Kc 
for this transmission. As the programme 
is in English it has news at 1400, as 
heard on its home programme. Further 
frequencies used by Radio Singapore for 
these test broadcasts are 11,710 and 
9590 Kc; both of these have been heard 
at 0900. 
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l FEBC MANILA 

'JHE Far East Broadcasting Company J 
j! in Manila has made two slight altera- ; 

tions in frequencies. The 17,805Kc <! 
!; station is now on 17,810Kc, while 7250 !’ 
<> has dropped to 7230Kc. The complete ( * 
!; schedule of the broadcasts in English \\ 
from Manila is now as follows: 

Si 2155-0100, 0200-1500 GMT !| 

J| DZ16 17,810Kc. !: 

Z 0100-0230 .DZF3 15,380 <! 

I; 2155-2330, 0200-0900, 1230-1500 

!► DZH9 15,300 !» 

i; 0200-0530 .. DZF2 11,920, DZH7 9730 <1 
J; 2330-0100, 0630-1000, 1230-1500 \\ 

? DZH8 11,850 V 

!; 2300-0100, 1045-1500 .. DZ19, 7230 !I 

DZI6 17,810Kc $ 

SOUTH KOREA in its service in English 
to North America at 0530 and to Hawaii 
at 0730 uses HLK6 on ll,925Kc. The 
home programme from Seoul is reported 
to be on HLK52 on 6035Kc and on this 
channel schedule signs off at 1600. The 
station has a news bulletin in English at 
0830 GMT. 

UNITED NATIONS relay station in Rome 
in Arabic is now on 4785, 7235 and 
9575Kc. The program is broadcast 
from 1920 to 1935 hours GMT, Monday 
to Friday. 

DAMASCUS, with broadcasts from the 
shortwave centre in the Syrian capital, 
has altered its times in transmissions to 
Europe. The old time of 1930-2030 has 
been replaced by a service from 1500 to 
2100 hours GMT. Damascus has a three- 
hour service in English from 1500 to 
1800 GMT, with news at 1715; then in 
French from 1800 to 2100, with news in 
French at 1815. The programs are 
carried on the usual shortwave channel 
of 15,165Kc. The Home Service of 
Damascus continues on 7380Kc and is 
best at 0700 and 1900 hours, according 
to the Swiss DX session. 

MONROVIA, the site of the new Voice of 
America relay, has now been heard on 
the additional frequency of 7195Kc. Our 
reception has been fairly good at sign- 
off, 0730 GMT, with light side inter¬ 
ference from Melbourne on 7190Kc. The 
complete transmission is on the air 0500 
to 0730, when it carries a relay of the 
Voice of America Breakfast Club. 
ADEN is reported to have moved from 
7175 and is now on 5050Kc. The station 
schedule is 0330-0530, Friday and Sunday 
0330-1000, 1200-1930. News in Arabic 
is carried at 0345, 0445, 1300, 1500, 1700, 
1900 hours GMT. 

KABUL, in Afghanistan, has moved to the 
new channel of 15,270Kc for its session 
to Asia in English 1030-1100; the session 
from 1100-1130 in English to Indonesia 
is still on 15,225Kc. A registered post¬ 
card from Radio Kabul gives these 
details, the verification being signed by 
M. N. Shaydu. 

MOSCOW Far East relay stations with the 
programme for Australia and New Zea¬ 
land from 0930 to 1000 in English is 
using two frequencies, 9540 and 7280Kc. 
The broadcast band outlet, 1250Kc, has 
also been heard strongly at this time, 
when it appears all transmitters are 
located in Siberia. 

BERLIN International in East Germany 
has a transmission to this area from 1100 
to 1400 GMT. A Victorian listener, 
Arthur Harris, reports the station with a 
programme of German at 1130 and news 
in English at 1200 hours GMT. The 
station is using the frequency of 
15,210Kc. 

SOUTH AFRICA’S broadcasts to listeners 
in Africa is at present broadcast: 0300- 
0400 on 6150, 7275; 1000-1530 on 21,690; 
1520-2030 on 15,080; 1000-1715 on 

11,865; 1700-2115 on 11,900; 2030-2125 
on 9525 Kc. 

ANKARA, in Turkey, has been heard on 
the new frequency of 11,790 from open¬ 
ing transmissions at 0700 GMT. At this 
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time a clock strikes 9; then the station 
identifies as Ankara and continues in a 
transmission in Turkish. The Ankara 
station has seldom been heard in the 25- 
metre band; the only frequency assigned 
to the station in this band being 
ll,760Kc. Signals are only fair and some 
interference from Voice of America on 
11,795 and Tokio on ll,800Kc is a fur¬ 
ther reason for poor reception. 

PARIS, in its transmissions to the Pacific 
on 9760Kc, is giving very strong signals 
in Tasmania from 0700. to 0800, accord¬ 
ing to Graeme Wilson, of Mount Sey¬ 
mour. The station has a transmission in 
French for the French territories in the 
Pacific and uses 9760Kc for the broad¬ 
cast. 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Aegis 6/88 Stereo.£47/10/- 

RMTC Stereo, 8 watt/ch. .. £47/10/- 

Stereo 8 watt/ch.£42/10/- 

Mullard 22 Stereo.£19/10/- 

Mullard Hi-Fi. 20 watt .. £35/-/- 

Mullard 10 watt .£27/10/- 

Aegis 10 watt . £28/10/- 

Maton 10 watt Guitar. 

Tremolo.£47/10/- 

Maton 30 watt Guitar 

Tremolo.£75/-/- 

Goldentone 15 watt Guitar, 3 

inputs.£47/10/- 


TAPE RECORDERS 



AIWA Transistor Portable, new £25/5/- 


Alba 2-track BSR deck, bar 

gain. New.£47/10/- 

Philips El. 3541/00 4-track, 

8 hours’ play. Recond . . £75/-/- 

A.W.A., 7^- I.P.S.£27/10/- 

Grundig, TK1 . 55 gns. 

A.W.A. 3-speed, 2-track . . £59/10/- 

Walter, 2-track.£35/-/- 


PLAYBACK EQUIPMENT 



BSR 3-speed T/Table .. . . £3/15/- 

Connoisseur Pick-up.£18/10/- 

Stereo, pre-amp.£6/10/- 

Leak Pick-up Mag.£12/-/- 

Grtofon Pick-up.£10/-/- 

Garrard Pick-up.£5/19/6 

Collaro 4-speed Transcrip¬ 
tion T/Table.£15/2/- 


WANTED TO BUY 

ALL ABOVE UNITS. ALSO 
MANTELS, GRAMS, PLAYERS 


BATMAN 

Basement, 377 Bourke St. 
Melbourne Vic. MU 1622. 
Opposite Coles and Garrard, 
between Elizabeth and Queen Streets 
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27XA CRYSTAL 
CARDIOID 

FIRST OF ITS 


frequency range achieved with this fully pro- 
Crystal Element. 

ttractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Ta s.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 


- CLASSIFIED ADVERTISERS — 

Use this form for your next classified advertisement to appear on 

RADIO, TELEVISION and HOBBIES "'BSacTPiG tg£. 

® To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 


• Please insert the following advertisement in the 

.issue of Radio, Television and 

Hobbies. 

• I enclose Cash/P. Note/Cheque for £.... s.... d... . 

being full payment for.lines at 3/6 per line. 


ENDORSEMENT. 
ADDRESS. 


Please write in block letters with ink or ball-point pen. 
(Copy deadline six weeks prior to publication.) 


Number of insertions 
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FREAK TV RECEPTION 

A.N.B. (Mackay, Q.) sends a cutting 
from a local paper describing the recep¬ 
tion of TV stations from the southern capi¬ 
tals (Melbourne and Adelaide) simultane¬ 
ously with the Brisbane Channel 2 trans¬ 
mission. 

A. Many thanks for the cutting, A.N.B., 
which is quite interesting. Reception of 
VHF stations, particularly below 100 Me 
and over such distances is not unusual 
when weather conditions are favourable, 
usually during summer. It will naturally 
be more noticeable in fringe areas where 
the “local” signals may also be somewhat 
on the weak side. It is less likely that 
two distant stations will break through 
simultaneously, though still perfectly under¬ 
standable. However, it would be unlikely 
that more than one station could lock at 
any one time, the remaining pictures drift¬ 
ing or rolling according to the minor dif¬ 
ferences in frequency and phase. 

FOR ANSWER MAN 

G.E.H. (Bendigo, Vic.) sends a number 
of questions on audio amplifiers and pick¬ 
ups for submission to the Answer Man. 
These questions involve amplifier sensitivity 
and pickup operation. 

A.: Many thanks for your questions, 
G.E.H. They have been passed on to the 
Answer Man, who hopes to deal with them 
as soon as space permits. 

COPYING MACHINE 

A.P.D. (Melbourne, Vic.) writes to ask 
whether we would consider describing a 
copying machine such as used in offices. 
Such units are becoming very popular nowa¬ 
days, he points out, and a project describing 
one would be of considerable interest. 

A.: Thanks for the suggestion, A.P.D., 
which we noted with interest. We agree 
that such a project would be of interest, but 
must reply that at present we are unable 
to describe one. The existing pile of “top 
priority” projects is too high to allow us 
to say more than “perhaps.” 


DETECTORS 

J.H. (Haberfield, N.S.W.) is puzzled by 
the various types of detectors used in dif¬ 
ferent receiver circuits, and wants to know 
if we could clarify this for him. 

A.: It is true that there are a number of 
different detector circuits employed for dif¬ 
ferent conditions, although there is not as 
much variety as formerly. The leaky grid 
detector is still favoured for small receivers 
because it offers good sensitivity; an impor¬ 
tant requirement in a one or two valve 
shortwave receiver. It can overload on very 
strong signals, but these are unlikely to be 
encountered where the detector is the first 
stage of the receiver. Even where an RF 
stage is added the problem is not likely 
to be serious. However, the detector in a 
full-size receiver may have to handle sig¬ 
nals amounting to many volts, and it is 
partly for this reason that the diode circuit 
is employed. It is also the reason that the 
anode bend detector was used in the early 
days, after the development of superhet 
receivers but before it was practical to use 
the diode detector. We may deal with this 
subject in greater detail in the “Answer 
Man” section when space permits. 

HI-FI TELEVISION 

I.T.S. (Cheltenham, Vic.) comments on 
recent discussion in the “Argument” 
columns about visual fidelity in television. 
He mentions appreciation of “The Service¬ 
man,” also descriptions of amateur equip¬ 
ment, mainly by Keith Jeffcoat. On the 
subject of audio hi-fi, he particularly com¬ 
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mends an article “Loudspeakers in Vented 
Boxes” by A. N. Thiele, Proceedings of the 
I.R.E. Aust., August, 1961. 

A.: Thank you for your further com¬ 
ments, which came rather too late for in¬ 
clusion in the then current “Argument.” 
Our own promptings failed completely to 
discover a visual hi-fi cult, or even the mak¬ 
ings of one. Glad you like the articles 
mentioned. We reproduce the reference re¬ 
commended for the interest of other readers. 

COMMENT ON EDITORIAL 

R.L.K. (Mungungo, Qld.) comments at 
some length on a recent editorial. 

A.: Thanks for your further comments, 
which were read with considerable interest. 
The “philosophical” aspects should have 
been clarified sufficiently by earlier corres¬ 
pondence. Applied to electronic gear, the 
terms “smaller” and “more efficient” are 
often used together, quite appropriately, 
but they are certainly not synonymous or 
inseparable. Equipment may variously be 
efficient or inefficient because it has been 
miniaturised, depending on its application, 
reliability, ease of maintenance, etc. 

ULTIMATE FIDELITY 

H.W.S. says that he has been experi¬ 
menting recently with methods of constitut¬ 
ing an artificial centre stereo channel; also 
of artificially increasing stereo separation. 
He expresses appreciation of our record re¬ 
views but says he would like to see in¬ 
cluded remarks on every record aimed spe¬ 
cifically for the ultimate fidelity enthusiast. 

A.: Thank you for your letter and we 
will be pleased to hear how you get on 
with your results. If we get around to do¬ 
ing any work along these lines, it will cer¬ 
tainly be published. Your comments on re¬ 
cord reviews were also read with interest. 
One can very easily buy an argument as to 
the standard which reviewers should adopt 
for their choice of recording quality . . . 
“good,” etc. One of these days we might 
have something to say about the problems 
of reviewing. 

UNSIGNED LETTER 

“Reader” (Newcastle, N.S.W.) makes a 
serious allegation of malpractice against 
one of our advertisers. The letter gives no 
detailed address and is unsigned. 

A.: An allegation of this type would 
normally call for investigation but we could 
certainly not feel justified in initiating en¬ 
quiries on the strength of an anonymous 
letter. In line with normal journalistic prac¬ 


tices, we do not use or publish names 
where requested not to do so, but a sig¬ 
nature and address is a mark of good faith 
on the part of the correspondent. Further¬ 
more, should there be an explanation for 
some apparent malpractice, we have the 
opportunity of passing it on privately, rath¬ 
er than have the complaint under a per¬ 
manent misapprehension. 

DISSATISFIED READER 

A.V.B. (Leichhardt, NJS.W.) claims, 
among other things, that we should devote 
far more time to the needs of beginners, 
in particular, publish wiring diagrams for 
all projects, as he finds these much easier 
to use than circuits. He thinks the “Ser¬ 
viceman” continues to do a good job but 
isn’t so keen on advance projects and the 
“why it was done this way” approach. 

A.: Thanks for the opinions expressed in 
your letters. Much as we would like to 
be able to do so, we cannot please every¬ 
body. However, we can assure you that we 
do not embark on “hard” projects lightly, 
because they place a much greater demand 
upon our technical staff than do “easy” 
ones. Contrary to your opinion, our mail 
indicates that articles containing a liberal 
amount of design background are widely 
aopreciated. The simple reason is that not 
all our readers have the time, money or 
inclination to attempt a lot of projects but 
they look to the articles for “background” 
which they might otherwise not obtain. 

We have not published your letter in 
full, as you requested, but not because it 
contains criticism of our editorial policy. 
Equally, we have done no more than ack¬ 
nowledge many other letters written in 
appreciative vein. In general, letters of this 
nature, along with others from readers who 
would philosophise, “invent,” grumble 
against their neighbours, etc., are studied 
and, where necessary, made the subject of 
direct correspondence. Those which are 
published are usually of such a nature that 
they lead on to technical discussion or in¬ 
volve matters affecting the industry as a 
whole. 

UNCLAIMED LETTERS 

Mr N. Y. Carroll, Erroll Street, North 
Melbourne: Two letters to this address con¬ 
taining an answer to a technical query, 
have been returned by the P.M.G.’s de¬ 
partment marked as insufficiently addressed. 
We request that the writer contact us again 
in order that the answer may be correctly 
delivered. 


RADIO, THCVISION AND HOBBIIS OUCRY SIRVICC 

’T'O assist our readers, "Radio, Television and Hobbies” conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring gn answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are aiso available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, "Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) "Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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, %* ★★***★*★★ phone 

rSliliVitiT LA3845 


136 VICTORIA RD. MARftICKVIUE.SVDNEy. NSW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 

OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier. Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/15/- 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3. 10, 30, 100. 
300, 1.000 volts AC and DC. 5 
ohms ranges* 1-ohm to 1.000 megs. 
Contact. Potential compensated. 
Accuracy 19fc. Provision for probe. 

£29/15/0 



1962 STEREOGRAM 

R. TV AND H. Oct. Issue. 

KIT SET.£31/10/ 

Wired and Tesled . . .. £36/10/ 

CHASSIS AND SHIELD 

ONLY. £1/17/6 

With 101 Audio Amp. 

12 W'att per Channel. 

Wired and Tested.£49/10/ 

Special Accessories Offer when 
ordered with above units. 
Garrard or B.S.R. Changer and 
2 Rola 12 P.X. Speakers. 

£27 


TAPE DECKS 
MOTEK — ROBUK 

3-speed, twin-track English unit, as 
used in latest A.W.A. 3 motors, 
push-button with superimposing 
facility. 

£27/15/- 


Send for full details on Radio 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£ 31 / 15 /- 

Post 10/-. 

State voltage. 6 or 12, earth pol¬ 
arity speaker size and aerial re¬ 
quired, Also available for special 
frequencies. Bushfire. Flying Doc¬ 
tor. Small Ships, Services, etc. 



MINIATURE P. A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimatch Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17 15. 

As above, Mullard 5 10. Hi-Fi 
circuit. Bass and treble boost, etc. 
£21/15/. 

Post: N.S.W., 10/; Interstate, 15/. 



AMPLIFIERS 

Public Address Range 
240v-AC 


15 Watt Multimatch O.P. Trans 
former. Inputs for Mc2 P.U. with 
Electronic Mixing P.P. El 34 out¬ 
put .£17/15/0 

30 Watt. As above EL34 P.P. 

£25/15/0 

40 Watt. As above EL34 P.P. 

£42/15/0 

50 Watt as above EL34 P.P. 

£47/15/0 

100 Watt. As above EI.34 P.P. 

£63/17/6 

LINE OR VOICE COIL TRANS¬ 
FORMERS. 

MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/0 
5/20. As above.£32/15/0 


BATTERY-AC 

OPERATION 


6 

valve 

6v. 

plus 

240v.-10-watt 
£27/15/0 

7 

Valve. 

12v. 

Plus 

240v.-12wa»t. 

£29/17/6 

7 

valve 

12v. 

plus 

240v.-25 wa't. 
£35/17/6 


TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES. 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles, £5/5/0, 
With R.F. Stage Range 100 miles, 
£ 8 / 8 / 0 . 

Post Free. 

HEAD IPHONES 

High quality. Lightweight. 

High Impedance. 

2,000 ohm . 22/6 

4,000 ohm . 25/ 

Crystal. £2/15/- 

Post 2/6. 

COLLARO STEREO 
TAPE DECK 

As used in R.T.V. & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


TRANSISTOR POWER 
SUPPLIES 

12V DC input, output 150V, 200V. 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile equip¬ 
ment, transmitters. P.A., etc. 

£18/10/. Post 7/6. 

12v input. I50v and 325v 125 mA. 
Fully-filtered, £15/15/. (Post 7/6.) 



PLAYMASTER 3 

Using the new 6GW8 provides 4 , /a 
watts per channel with an input of 
200 Mt and improved frequency re¬ 
sponse, 150 mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested. Guaranteed. 

£42/107- 


LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band. 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Post., N.S.W. 7 6, Interstate 12 6. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

240v. A.C. POWERED 2 to 270 Meg 



MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.50uA, 0.25, 0.500mA. 
Resistance. 0.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W., 3/6! Int., 5/6. 

200 H 

20,000 Ohm PER VOI.T. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts. 5 Ranges to lOOOv. 
Ohms. 2 Ranges. 

Current, 3 Ranges 50 uA to 250 

mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. .. £7 5 0 

240 A.C. Stereo.£9 5 0 

Battery Monaural.£9 5 0 

Battery Stereo.£1110 0 

Post. N.S.W. 7/6; Interstate, 12/6. 

GARRARD OR BSR 
LATEST STEREO 

RECORD CHANGERS. 

£10/17/6 

Post., N.S.W. 12/6.. Interstate 17/6. 
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^* ********* PHONE 

LA3845 

136 VICTORIA R'D. MARRICKVIllE,SYDNEY, N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 



CITIZEN’S BAND 
WALKIE TALKIE 

|» 

27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. But 
including Broad¬ 
cast Band 

£32/10/- eo. 

ELMAN 
10 TRANSISTOR 
£32/10/ ea. 

Post N.S.W. 7 6. I'state 15 . 


ri 


GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, 
with Twin Cone Speaker. 

£25/15/- 
14 WATT 

1 Inputs. Bass and Treble Boost. 
Twin Cone Speaker. 

£29/15/- 
17 WATT 

Four-Channel. Bass and Treble 
Boost. Two Twin Cone Speakers. 

£36/17/6 
35 WATT 

Four-Channel. Bass and Treble 
Boost. Three Twin Cone Speakers. 

£52/10/- 

Vibrato, with Foot Control and two 
Pre-set Controls for Frequency and 
Intensity 

.£5/5/- extra on ail models. 


PLAYMASTER 
GUITAR AMPLIFIER 

Oct. issue 

KIT SET £31/10/- 

Wired and Tested. £37 

Punched and Drilled 

Chassis.£2/7/6 

Cabinet.£8/15/ 

Not including Speakers and Cabinet. 



PORTO PLAYER 
UNITS 
£17/19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S R. Player 

includes built-in amplifier. Speaker. 
Post N.S.W. 7/6. Interstate 15/. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amplifier, Speaker. 
Batts. 

Post N.S.W. 7/6. Interstate 12/6. 



FRINGE AREA TV 

13 CHANNEL 9 LATEST PHILIPS 
TUNER 9 NOISE GATE. KEYED AGO 
23in BONDED TUBE. FORMICA CON- 
SOLETTE CABINET 

ALL THESE 
FEATURES FOR 
Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra if required. 


£115 


^iiiiiiimiimmimiiiiimiiiimiimmiiimuiiiiiiiiiiiiniitiiiimiiiiimimiiimMiiinimiiiimiiiiiimiimimiiiiiiiiiiiiiiiiiiiL 

WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 




Jtd BATTERY 
HI CHARGERS 



240 Volt A.C. Operation?^ 

3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits all Batteries. 2V to 12V 
rate of 200 to 500 M.A. 


STANDARD 

amp. 6V, 12V, TRC, £5/15/. 
amp. 6V, 12V, TRC, £6/15/. 
Post N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £10/17/6. 

10 amp., £13/17/6. 
Rail or Air Freight on. 


PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED *12/10/ 

Complete Single Unit, including controLs and iJAa/l/W 

anodised control panel. Wired and tested. JC/TCJ/ I U/~ 



MULLARD 10/10 
STEREO AMPLIFIER 


KIT SET . . . 

Wired and Tested 


£41/10/- 

. . .. £46/10/ 



R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described, 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

Separate chassis and brackets 
and all sheetmetal work . . . 

£5/10/- 

This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Playmaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 



Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape. Mike, Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

Post., N.S.W. 5/-, Interstate 8/6. 
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RADIO 


PHONE 

LA3845 

136 VICTORIA RO MARWCKVILIE, SYDNEY. N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS ond WEEKENDS: "KALUA," H ilmo Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6in. Gout's. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

1 / 10 / 0 . 


NEW 

ALOIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport, cases. 

£5/7/6 

Used. Good Condition, £2/12/6 
Poet.: N.S.W., 7/6; Interstate, 12/6. 

Vibrator 

Power Transformers 


NEW POWER 
TRANSFORMERS 

240v A.C. ?0 cycle primaries. 

Standard 6.3 filaments. 

300 x 300> 40mA . . £0 19 

1960 5” CRO. £5 10 

I960 3” CRO £3 13 

325 x 325v 150 mA . . £3 17 

295 x 295 300mA TV £6 15 
1200 x 1200v 500mA £10 10 

800v and 270v. 300mA, ca £7 10 
lOv 5 amp £1 10 

240%-1 I0\. 1.3 Kv. Auto £10 10 
150 x 150V 30mA £15 

225 x 225V 40mA £1 7 

124V Doubler 300mA £2 10 

130V Doubler 400niA . £2 15 

120V Doubler, 700mA TV £3 10 
385 x 385. 100 mA . . . . £1 17 

300 x 300, 60 mA . . . . £1 7 

12v Vibrator, 200v 50mA £0 17 
240v, 32v. 40 watt .... £ l 7 

6v to 240v 40-watt In¬ 
verter . £ 1 7 

12v to 240v Inverter . £17 


NEW HEADPHONES 

Low Impedance 

American Lightweight .12 6 

Australian DLR .12 6 

USED 

Tested DLR or CLR 9 6 

Dynamic . . .17 6 

Single. New Farplece.s ...20 
Post 2/6 Pair. 

2000 Ohm . £ 1 2 6 

4000 Ohm. £1 5 0 

Crystal. £210 0 


240V A.C. COMPLETE 
POWER SUPPLIES 

For 522 Transceiver. 

£ 10 / 10 /- 


6V 300V 125mA 

.... £3 

17 

6 i 

12V 325V 125mA 

. £3 

17 

‘1 


NEW VALVES 



6A.M5 

.. .. 7/6 

1629 . . . 

5 

0 

6AM6 

.. .. 7/6 

1619 

£1 

6AL5 

. . . . 7/6 

RK75 . . . 

10 

0 

6J6 . . 

. . . . 7/6 

723A . . . 

£3 

6X4 

.. 10/- 

VR75 30 . 

15 

0 

866A 

. . . . £1 

RK48A 

£3 

813 . 

£3 10 - 

954 

5 

0 

803 . 

. . . . £3 

VR105/30 

15 

0 

3A4 . 

. . 12/6 

6AC7 

7 

6 

64 6Z4 

12 6 

EL3NG 

12 

6 

4D21 

£4 17 6 

2X2-879 . 

.5 

0 

12C8 

12 6 

6AJ5 

5 

0 

1C6 

12 6 

VR150/30 

15 

0 

1J6 

12 6 

6AK5 . . . 

17 

6 

3B7 

10 0 

9006 . 

5 

0 

3D6 

10 0 

6AS7 

12 

6 

304TH 

£1 10 0 

CK1013 

15 

0 

2050 

£1 

6SL7 . .. 

12 

6 

6AM6 

10 0 

F.K32 

15 

0 

IK 7 

.50 

EBC33 

12 

6 

lMj 

5 0 

809 . . . . 

17 

6 

615 

9 6 

6AG5 

9 

6 

6J6 

10 0 

EL91 

10 

0 

6J7G 

.76 

EF73 .... 

4 

0 

6N7 

10 0 

F.F72 

4 

0 

KTW62 6U7 7 6 

EC'70 

4 

0 

1D3 

5 7 

2C26 

7 

6 

6F6 

EF37 

5U4G 

10 0 
12 6 
12 6 

RK34 

1N5 . . . . 

1C7 

7 

7 

2 

6 * 
6 

6 

6AG7 

VT302 

1L4 

.10 0 
12 6 

5 0 

105 

1M5 

5 

5 

0 ; 
0 

6K6 

7 6 

7C3 . . . 

5 

0 

AV11 

2 6 

7W'7 . . . 

5 

0 

6K7 

3 0 

12A6 

5 

0 

11SJ7 

12 6 

6J8 

17 

6 

12SL7 

12 6 

6C8 .. . 

7 

6 

6SH7 

4 0 

VR65 . . 

5 

0 

47 

12 6 

12AT7 . . 

10 

0 

843 

£1 10 0 

12SK7 ... 

5 

0 

NEW 6-INCH 



INDICATOR UNITS 


(INCLUDING 

CIRCUIT) 




13 Miniature valves. 



Ideal conversion to C.R.O. 


A postwar model 1 

that requires 

little 


alteration. 




£9/15/- 




Inverter Transformers 

6V 240V 40 Watt £3 7 6 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Watt £4 5 0 

6V or 12V to 240V 40 watt. £1/17/6 

RELAYS 

6V. 3-pole Miniature 15 0 

1700 SPDT.7 6 

1300 SPDT 7 6 

500 x 500 SPDT 7 6 

12 volt# DPDT, 5 amp £1 

12 volts DPDT 12 6 

lOOpf TX var. condenser* 10 0 

100 t« 500pf 300Ov. rar. 10 0 

500 to 2500pf 750t. rar. 10 0 . 
Wi-specd Polarised relay £2 10 0 

400 ohm . .12 6 

6V Type 3000 DP. DT 7 6 

HI-lo Phono Transformers 4 6 

Hi-voltage, Lead-thru Insulator* 1 6 

each; 15/ dor. 

Moltl-xtrand 4-core Cuble, 

yard . 10 

60pf with Vernier £1 1 D 

30pf 10 0: 

Throat mike*, new 3 6 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. I*uve or 
* Small surplus stock. Best price*. 
Call, write or phone any time. 


VERNIER DIALS 

45 to 1 Ratio. Mutrbead type. 

£2/7/6 

Post., 3/6. 

5 to 1 Ratio. With Perspex Cursor. 

£ 1 / 2/6 

Post 2/6. 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 

2mfd 600V 6 

lmfd 600V 6 

4m fd 600V 6 

4mfd 2.5K . £1 10 

lmfd. 3000V 17 

,5mfd 5K .1 5K, .1 3K AC 
.25 4K .5 2«^K ea. 15 


NEW C.R.O. TUBES 

3API-906 £17 6 

5BPI £2 7 6 

CV112 10 0 

VCR 138 17 6 

VCR97 £1 17 6 

5FP7 17 6 

CV322 7 6 

VCRS11B £17 6 


NEW 

3 CENTIMETRE 

51 VALVE TRANSMITTERS. 
Includes IF and Audio Strip, 
Modulators, Parabolic Antennae, 
Motors and Wave Guide Plumbing, 

£20 


GENEMOTORS 


Input 
12v 600v 

24v 250t 

24v 550v 

24v 25Ov 

12v 500v 

12v 1200 t 
24t 250v 
12v 235v 

12v 350t 

24v 54Or 

24v 300v 

12t 275v 


Output 
300mA New 
100mA 
375mA 
60mA 
350mA 
200mA 
100mA New 
50mA 
50mA 

200mA New 
250mA New 
110mA 


£5 10 
£ 1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


NEW 

30 MEG l.F STRIPS 

7 Valve. Suit TV. 
or 144 Meg. Gear. 

£1/17/6 

Post., N.S.W. 7/6, Interstate 11/6. 

NEW METERS 

10mA centre xero, 3Viln. scaled. 
100 0 100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled ISO-O-ISOV. 

£ 1 / 10 /- 

5ln lab. standard In cedar cases. 

0 to 3 amp., 0-15 amp. 

£3/15/- 

0-10 amp, 0-500mA. 0-15 volt, 0-50 
volt, 0-3,500 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4" Palec 
0 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

0 to 500V, 3” 

£1/17/6 

5in. 0 to 30 Amp. 

£1/17/6 


No. ’9 TRANSCEIVERS 

li> Valves. 2 to 8 megs, and 
250 megs. 

GOOD ORDER. 

£6/17/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg., 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Alr-tcsted, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band. 650 K.C. to 30.5 meg. 
Air Te ted. Realigned. 

PERFECT ORDER. 

240v. A.C. Operation. 

£55 


AIRCRAFT 

GENERATORS 

24-32V. 1500 Watt. 
New Condition. 

£ 12 / 10 /- 


ARR2 RECEIVERS 

11 miniature valves. 
ConverLs easily to 144 meg. 

+ 5 channels broadcast. 

£7/17/6 

Post N.S.W'. 7/6, Interstate 12/6. 


P.A. SPEAKERS 

New Dynaphon P.A. Unit*. Double 
ended with short reflex horn*. 

£ 12 / 10 /- 

Americ.n R.C.A. 20 Watt P.A. 
Speaker*. Used. Tested. Perfect 
order. 

£ 10 / 10 /- 

Tannoy. Small. Reflex Speaker Uolt* 

£2 


TELEPHONES 
TYPE F 

Magneto Calling Units. Excellent for 
Intercom, or Lons Range use. Ex¬ 
tensions, etc. 

£4/9/6 


NEW ROTARY 
CONVERTERS 

160 watt. 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240r 
a* required. 

Suit radiograms, TV, tape 
recorders, fluorescent light*. 

£19/17/6 

A* above, 450 watt*, £36/17/6. 
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LAFAYETTE 


ELECTRONICS 

SwjjSiSft 

1963 

Catalog No, 630 


HERE IT IS—the 1963 catalog of 
Lafayette Radio Electronics Corpora¬ 
tion of U.S.A. packed with 1000’s of 
interesting items for the amateur, hi-fi 
enthusiast, experimenter, technician, 
hobbyist, engineer, student, service¬ 
man . . . includes manv exclusive 
LAFAYETTE lines . . .'fully illus¬ 
trated. 

SEND FOR YOUR COPY TODAY! USE COUPON BELOW OR WRITE . 


m. 


MICROPHONES & ACCESSORIES 


Type 088/F 


Complete 
with flexible 
arm. 

Technical 
pamphlets 
will be mailed 
on request. 

Other types 
also available 
from 


Albert and Charlotte Sts.. Brisbane. 
and leading wholesalers. 


BOOKS 


BENCH SERVICING MADE EASY, 
by Robert G. Middleton. Soft cov¬ 
ers, 8iin x 5iin, 160 pages. Pub¬ 
lished by Howard W„ Sams and Co. 
Inc., Indianapolis, U.S.A. 

Directed at the TV serviceman, this 
book will prove valuable to both the ex¬ 
perienced worker and the radio service¬ 
man wishing to “convert” to TV. 

Unlike many service manuals, it is not 
merely a list of specific faults in specific 
receivers, to be learned parrot fashion as 
a substitute for basic knowledge. Rather, 
it deals with the art of servicing; the 
diagnosis of symptoms, the use of in¬ 
struments, the understanding of circuits, 
and the avoidance of hit-and-miss, trial- 
and-error techniques. 

However, the book does not avoid 
quoting examples. In fact, it makes 
very liberal use of them in the form of 
screen photographs, circuits, waveforms, 
etc. The difference is that the emphasis 
is on why the set behaves as it does 
when a particular component fails. For 
example, do you kwow why certain 
faults cause a negative picture? The 
explanation is just one of many on a 
similar level. 

Chapter 1 deals with the Preliminary 
Analysis of Symptoms, the breaking 
down of the receiver into sections, and 
the behavior of typical test instruments. 

It is followed by chapters on Tuners, 
the IF and Video Deteator sections, 
Video Amplifier and Picture Tube 
Troubles, AGC Troubles, Horizontal 
Sync. Troubles, Vertical Sweep Circuits, 
The Horizontal Sweep Section, Sound 
and Audio Systems, Power Supply 
Troubles, Intermittent Problems—11 
chapters in all. 

For anyone who services TV receivers 
for a living, this book is bound to pro¬ 
vide some useful contribution to more 
efficient working; for country service¬ 
men about to encounter TV for the first 
time it should prove invaluable. 

Our copy came direct from the pub¬ 
lishers, but doubtless copies will be 
available locally in the near future. U.S. 
price is shown as 2.95 dollars. (P.G.W.) 
★ ★ ★ 

rrs EASY TO USE ELECTRONIC 
TEST EQUIPMENT, by Klein and 
Gilmore. Soft covers, 8iin x 5iin, 
192 pages. Over 100 illustrations. 
Published by John F. Rider Inc., 
New York, U.S.A. 

This book, written primarily for the 
service technician, laboratory technician, 
and radio amateur, describes and ex¬ 
plains the various basic electrical and 
electronic test instruments and outlines 
the techniques for using these instru¬ 
ments in practical applications. An ex¬ 
tremely wide range of test instruments 
is covered, from the simple VOM and 
VTVM through to signal generators, 
oscilloscopes, distortion analysers, and 
numerous other test instruments and ac¬ 
cessories. 

The book assumes a basic knowledge 
of electricity and electronics. It con¬ 
tains more than 100 illustrations show¬ 
ing various test instruments and their 
application. Internal construction and 
operation of these instruments is held 
to a minimum with emphasis through¬ 
out on practical application. This book 


offers an invaluable, ready reference tool 
for the technical institute student, the 
junior engineer and all personnel en¬ 
gaged in industrial electronics. 

It would make a useful companion for 
the “Bench Servicing Made Easy,” re¬ 
viewed elsewhere. 

Our copy came direct from the pub¬ 
lisher, but should be available locally in 
the near future. U.S. price is four dol¬ 
lars. (P.G.W.). 

★ ★ ★ 

“SERVICING ELECTRONIC 
ORGANS,” by Carl R. Pitman and 
Eugene J. Oliver. Stiff paper cover, 
191 pages 81 x 5iin., freely illus¬ 
trated. Published by Howard W. 
Sams and Co. Inc., Indianapolis, 
New York. 

The very nature of the subject matter 
should ensure a good sale for this book, 
with electronic organs rapidly becoming 
as popular in Australia as they appa¬ 
rently are in America. 

While much of the basic material here 
is to be found distributed among other 
texts, this book, being more up to date, 
substitutes information on late model 
instruments for some of the obsolescent 
types. 

In conformity with the title, the mate¬ 
rial is arranged to give servicemen- 
readers a concise summary of circuit 


design and practice in the major sub¬ 
sections of typical commercial organs. 

Thus, in addition to introductory and 
other general material, chapters are 
devoted to Tone Generators, Pedal 
Generators and Sustain, Vibrato and 
Tremolo, Keyswitches, Percussion, Sus¬ 
tain Voicing and Amplifiers/ Power 
Supplies. Reference is made, as required, 
to specific circuitry used by most of the 
major manufacturers. 

Our copy of this very useful book 
came direct from the manufacturers. 
(W.N.W.) 


1 LAFAYETTE ELECTRONICS division of Electron Tube Distributors Pty. Ltd. 

3A, WELLINGTON STREET, PRAHRAN, S.I., VICTORIA. 

Send G 1.4XT 38 Page 1963 catalog No. 630. 1 enclose 12/6 by Cheq./M.O./ 

I P.N. I understand 12/6 will be refunded with my first order for £10. 

I NAME .. 


I ADDRESS.. 

I 

I . 


STATE.. 
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Tripods (instrument') 

Height 401n. Adaptable for cam¬ 
eras. dumpies, medium sl/e tele¬ 
scopes. etc. 

Slightly used, 12/6 each. 
NEW, 25/- each. 

Post.: N.S.W. 5/, Interstate 8 6. 


RECORDING TAPES 

BRAND NEW. 

7in 1200ft.29/11 

Sin 600ft.17/9 

3ln 200ft. 7/6 

Post 9d per reel extra. 


HEADPHONES 

High Impedance . . . . 19/6 pair 
Low Impedance . . .. 12'6 pair 
Post.: N.S.W. 2/6, Interstate 3/-. 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lValn dlam. 
1 Lens 1 11/ 16in Focus, lViln 

dlam. 

1 Air-spaced Lens, l'/dn diam. 
1 Filter Leas, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.: N.S.W. 3/-, Int. 4/-. 



TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. Com¬ 
pact and very efficient. 

2 TRANSISTOR 

£10 

3 TRANSISTOR 
WITH VOLUME CONTROL. 

£11/10/- SET 

Post. N.S.W., 7/; Interstate 9/6. 

BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 .: .. £8 19 6 

7 x 50 .. .. £13 5 0 

10 x 50 . . .. £13 15 0 

12 x 50 .. .. £14 5 0 

Post.: N.S.W. 7/-, Interstate 12/-. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL” QUALITY, 
4 x 40 Genuine HANDLEY 
Cost £30. Our Price . . £3/5/ 

8 x 40 GENUINE WATSON 
Cost £55. Our Price .. £5/15/ 

7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£4/18/6 


CIRCULAR SLIDE RULES 

3*/4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

12/6 each 

Post. 1/-. 

NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 

New 3.8 volts at 30 amps. 

38/6 each 

Post.: N.S.W. 5/-, Interstate 9/6. 

EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 
Only 7/11 each. 

Post. 9d. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6, lnt. 4/-. 


SPRING MOUNTED 
WHIP AERIAL 

9ft in 10 sections. 
WITHOUT BASE, 35/-. 
Post.: N.S.W., 4/6; Int., 5/-. 


PARALLEL RULES 18" 

Slightly used, 7/6 each. 
New, 12/6 each. 

Post.: N.S.W., 2/6; Int., 3/. 


522. MODULATION AND 
DRIVER TRANSFORMERS 
£1/5/- PR. 

Post: N.S.W. 3/-, Int. 4/-. 


HAND MICROPHONE 

New, with Press-to-Talk Switch. 

6/6 each 

Post.; N.S.W. 2/6, Int. 3/-. 


Prismatic Monocular 

7 x 30 with leatheT carrying 
case, £5/15/. 

Post.: N.S.W., 4/6; I’state, 6/. 

50 x 60 Zoom Focusing 
TELESCOPE 

with adjustable tripod. 
Unexcelled for quality and 
object brilliance. 

£25 

Post: N.S.W., 7/t I’statc, 9/6. 

ASTRONOMICAL 

TELESCOPE 

3V6 inch Reflector. 

336 X Magnification. 
Complete with 4 X Finder 
and telescopic tripod. 

£35 

Post.: N.S.W., 15/; I’state, £1. 



30 Power Coated Lens. 
Brand new. 

59/6 

45 x 40, with Tripod 

£7/19/6 

60 magnification, with a 
60mm coated objective 
lens, with Tripod. 

£17/10/- 

As illustrated. 

Post 9/6, Int. 12/-. 


TELESCOPES 

30 x 40, with Tripod 

£5/19/6 

30 x 60, with Tripod 

£8/19/6 

40 x 40 zoom focus¬ 
ing, with tripod 

£13/19/6 

Post 9/6, Int. 12/.. 


300 OHM TV RIBBON . . 1/6 yd. 
CHOKES, 10 H, 60 mA .. 9/6 
CHOKES. 5 H, 250 mA .. 15/ 
VIBRATORS, 6 and 12v, 6-7 and 

8-pin.7/6 ca. 

0-1 mA meters, 3in round . , 35/ 
HEADPHONE AND MICRO¬ 
PHONE SETS, American type, 
45/ 

VCR97 SOCKETS also suit 
VCR511, VCR138, etc., 12/6 ea. 
3AP1 sockets, giant 7 pin ceramic 

Ins.5/ ea. 

807 sockets. 5 pin ceramic Ins. 

3/6 ea. 

OIL FILLED CONDENSERS TO 

5,000 V.5/ ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies be- 
tween 5 and 6 Me/s .. 10/ ca. 
AUTO TRANSFORMERS, 240 to 

110 volt. 500W £10 

3.000W £17/10/ 
5.000W £20 
UNISELECTORS, 4 BANK HOM- 

ING TYPE.30/ 

APG30 MIXER DUPLEXER 
UNITS WITH KLYSTRON 

AND CRYSTALS.75/ 

QOEO4-20 VHF TRANSMITTING 
TWIN TETRODE . . .. 50/ 

Small DC MOTORS, 12 or 24 V. 

37/6 ea. 

INVERTERS, 27v-80v 2KW 500 

cycle.£4/10/ 

INVERTERS, 26v-115v 2KW 2,000 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER .. £2/17/6 
A.W.A. VACUUM TUBE VOLT¬ 
METERS, 0-150 V. In 5 

RANGES . £12/10/ 

100-150 Mc/s receivers type P104 
with power supply .. £15 

ATR2C TRANSCEIVER, 3-7V* 

Mc/s, tested with 240V supply, 
£37/10/ 

DURALIUM TUBING, V4in diam. 

1/ per ft. 

TRANSFORMERS, 240 volt input. 

425 Aside 100mA.32/6 

6.3 at 5 amp.35/ 

2.5v at 1.15 A .25/ 

1600v at 5mA.30/ 

2.5v 2500 INS.25/ 

TRANSFORMER 

AND RECTIFIER UNITS, 240- 

llOv, 5.35 A.£5 

VARIAC, 240v input, 0-110 out¬ 
put. VARIAC, complete with In- 

structions.£4/15/ 

SELSYN MOTORS MAGSLIP 

Mk. 31.52/6 ea. 

COAXIAL CABLE, min outside 

dla. 72 ohm.5/ yd. 

COAXIAL CABLE, y4ln outside 

dia, 72 ohm.5/ yd. 

CRYSTAL CALIBRATOR, A.W.A. 
TYPE LESS CRYSTALS, 

£12/10/ 

MURPHY B40 RECEIVER, COM- 
PLETE WITH SPEAKER, 

TESTED.£55 

R.A.A.F. TYPE FIELD 

STRENGTH METERS, VHF, 
240v OPERATION .. £12/10/ 
50 M/a Meters, 3ln, flush mount¬ 
ing .27/6 

Bowden Cable .. .. 1/- per yard 

Radar Chassis.30/- each 

No. 19 2-way radios, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 

6-vo!t Vibrator operated receiver, 
broadcast'shortwave, tested, £10. 
Meggers, bridge type, complete and 

tested.£37/10/- 

SPECIAL lucky dip valve offer. 
12 new valves In cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with Vi-mile wire. 

£11/10/- pair 

Post.: N.S.W. 9/6, lnt. 12/.. 


Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator and case . . . . 30/ 
109 sets complete hut untc.sU.'d 
2-5 Mc/s transceiver with 6V 
vibrator power supply £12/10/ 
Rack with 2 sliding chassis con¬ 
taining sockets, condensers, resis¬ 
tors, coils, etc. Size: 12in x 

12in x 8in.£3/15/ 

Head and breast sets with cord 
and plug, brand new . . 17/6 

AIRCRAFT BOOSTER COILS. 

24V, type .27/6 

Small variable condensers, 25 and 

50 Pf .12/6 

Spilt stator.17/6 

3-Volt Buzzers.5/ 

Telephone Magnetos . . . . 12/6 

Telephone magneto bells 10/ 
5-Pin Plugs and Sockets. 5/ set. 
RADIOSONDE TRANSMITTER 
with temperature, humidity, baro¬ 
metric pressure sensing devices 
and small 125 ohm relay etc. 
£2/17/6. 

Shielded wire . . . . 9d yd. 

128 r«ts !e.‘S valves and Xtals. 
2-4.5 Mc/s transceiver .. . . £5 

522 power supplies, gives all neces¬ 
sary voltages from 240v ac, £7/10/ 
GENEMOTOR. 6V Input. 400V 
at 375 M/a output .. £5/15/ 
Electro Pneumatic Rums, up to 
35/lb sq.in. Small .. £3/17/6 

Large.£6/10/ 


42 . . 

10 . . 
45 . . 

83 . 

83V . 

89 . . 

1C7 . . 
1Q5 
1M5 
5Y3GT 
6AC5 . 
6C4 . . 
6AG5 . 
6J6 . . 
6H6 . . 
6J5 . . 
6Y6 . . 


VALVES 
5/ 607 


6SA7 . . 
6J7 . . 

6J7GT . 
6C8 . . 

6F8 . . 

6C6 . . 

6SB7Y . . 
6N7 . . 

2/6 6R7 . . 

6Z4 . . 

6L7 . . 

2A3 . . 

12SH7 . . 
5R4GY . 
25L6 . . 

7L7 . . . 
7C7 . . . 
2/6 5678 . . 

4/6 954 .. . 

QQEO4/20 


10 / 

5/ 

10 / 

5/ 

10 / 

3/6 


5/ 

13/6 

5/ 

5/ 

5/ 

5/ 


10 / 


10/ 
10/ 
5/ 
7/6 
7/6 
7/6 
7/6 
. 7/6 
10/ 
5/ 
10/ 

, 5/ 

15/ 

. 5/ 

. 15/ 

. 5/ 

. 5/ 

. 5/ 

. 2/6 
. 5/ 

50/ 


ILLUMINATED 
SCREW DRIVER 

In Vinyl Pack comprising recessed 
Head and two ordinary Blades und 
Bradawl. Insulated handle. Com¬ 
plete with batteries. 

15/9 

Complete 

Post.: N.S.W. 2/6; Inte.state 3/6. 

Waltham Pocket 
Watches 

Ex U.S.A. NAVY 
Perfect condition. 

£4/10/- each 

Post 3/6. 


TRIPODS 


Ex-Army Wooden Telescopic 
Solid Construction. 

Suit Theodolites, Dumpies. 
Cameras, etc. 

Extends from 
3ft to 4ft 9in. 


£ 6 / 10 /- 


NIFE BATTERIES 

2 volt 10 Amp-Hour. Nickel-Iron 
Cells. 

17/6 each 

Post.: N.S.W. 5/-, Interstate 7/6. 


DEITCH BROS. 

70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City 
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AIDS TO LIBRARY INDEXING 


(Continued from page 14) 


document image into copying position. 
The card’s film insert is automatically 
exposed by ultra violet light and de¬ 
veloped in about one half second for 
each operation. 

The card is then returned to the 
searcher, who may enlarge the images 
to original document size for printing 
or view with a projection device. 


entire edge there is no danger of them 
being put back in the wrong place. 

So that no damage will occur to the 
strips a photo cell scans the top of each 
cell to determine that all strips are in 
place before the platform - revolves for 
the next search. 


WALNUT’S random access procedure 
wastes no time locating such inform¬ 
ation. Information from the magnetic 
index immediately pinpoints location of 
an image in the file so that within sec¬ 
onds ' the document is ready for view¬ 
ing or photographic reproduction. 

Heart of the WALNUT system is the 
large capacity random-access photo 
document file that reproduces any desir¬ 
ed document in five seconds. 

HORIZONTAL WHEEL 

The apparatus takes the form of a 
large horizontal wheel on which stands 
vertically rows of plastic cells like the 
spokes of a wheel. There are 220 of 
these cells in each file and each cell 
holds, in grooves, 50 film strips which 
slide into grooves in the edges of the 
cell. 

Each film strip has three rows of 
micro images, each row containing 33 
images. Thus there are 99 images on 
each strip. Each cell therefore con¬ 
tains 4,950 images of document pages of 
original size up to 8 x 14 inches. 

As there are 220 cells per file each 
file therefore contains in round figures 
some 1,000,000 images of document 
pages. New files may be added to pro¬ 
vide for 100,000,000 pages or three 
(U.S.) billion characters of coded mag¬ 
netic index information. 

As mentioned above, the cells are 
arranged on a circular platform. This 
rotates and brings into position any 
specified cell beneath an access mech¬ 
anism. 

The aperture cards chosen by the user 
are fed into the machine and a card 
reading mechanism in the document file 
brings the cell with the required docu¬ 
ment image into position under a pick¬ 
up mechanism. This consists of a 
tweezer-like arrangement which moves 
along the cell and stops alongside the 
edge of the required film strip in a 
similar fashion to the selector mechan¬ 
ism of an automatic telephone exchange 
or automatic elevator. 

OPTICAL SYSTEM 

Simultaneously with the above, the 
optical system has shifted to the appro¬ 
priate one of the three image columns. 

The strip is now withdrawn from the 
cell by the tweezer grips just far enough 
to bring each image in turn into the 
optical path. The unexposed aperture 
card is opposed to the film image and 
ultra violet light shines through and ex¬ 
poses the film on the aperture card, 
which is then withdrawn, developed, 
and returned to the user for viewing 
through a projector or enlarging into a 
hard photograph. 

After the card has been dealt with the 
film strip is automatically returned to 
its cell. Because the strips are drawn up 
in grooves which support them along the 

Radio, Television & Hobbies, February, 


The output of the WALNUT apparat¬ 
us is about 500 cards per hour. It is 
also noteworthy that after the film im¬ 
ages have been transferred to the file 


strips the original reel may become part 
of a vital record archive. 

Documents can be treated at such a 
rate that each cell of the machine can be 
filled in about three hours. Such high 
speed indexing and searching is surely 
the ultimate in library technique. 

However, WALNUT is only one of 
many similar systems currently in use or 
under development. While they vary 
considerably in detail; capacity, methods 
of storage and retrieval etc., they all 
have the same object in common to 
make it possible for those who need in¬ 
formation to obtain it quickly, easily, 
and with a high order of accuracy. 


ONLY THE BEST IS GOOD ENOUGH 

WHEN CHOOSING A SOLDERING TOOL 


If you give it some thought, 
you will agree that:— 

a Constant heat tool 
of refined design, approved 
for mains voltaqe operation 
IS, 

the most efficient 

the most reliable 

the lightest 

the fastest 

the cheapest and 

the easiest tool to use 

for the construction and 

servicing of modern radio and 

electronic apparatus. 


If it is an f^PCQLP^ too l 
it is a long life unit, developed 
for the job over a period of 15 
years and backed by a 
World-Wide reputation for 
high performance and top 
quality. 


Further information from: 

ADCOLA PRODUCTS 

PIY. LTD. 

673 WHITEHORSE ROAD, 
MONT ALBERT, VIC. 88-4351 

Q'land Agent: T. H. MARTIN PTY. LTD., 
Charlotte St., Brisbane. Tel. 2-1785. 
W A. Agent: C. L. SEDUNARY & CO., 
Kings Place, Perth. Tel. 21-2126. 


7963 


/4PCOLP\ 



Illustrated: L64 3/16in Bit 
Model in L700 Protective 
Shield fitted with Acces¬ 
sories. 
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WANTED TO BUY, SELL OR EXCHAN6E 


Advertisements may be inserted in these columns at a cost of 3/6 per line, 
each line containing approximately five words. To ensure publication, copy and 
cash must reach the office by the first of the month preceding date of issue. The 
envelope should be addressed, "Advertising Department Radio, Television and 
Hobbies," Box 2728, G.P.O., Sydney. Please refer to classified form on page IZO. 

EVENING COLLEGE CLASS, the construction 
*-* and repair of radio and TV receivers. Equip¬ 
ment available for practical work, radio control 
of models, etes.. no exams. Inquiries, Wcstmead 
Evening College. Phone 631*8541. 

'T'APE-TO-DISC. Speedy service, low prices. 

1 professional equipment used to make hi-fi 
records from your tapes. 

7in 45 single play (max. 7 mm.) .. .. .. 21/ 
7in 45 extended play (max. 12 min.) .. .. 25/6 
7in L.P. (max. 15 min.).30/ 

T-APE to DISC SERVICE. Weddings, Social, 
* private recordings. Moderate charges, from 
15'6. Highest quality. Speedy service. Phone 
WF8336, “John B.” 37 Halley St., Fivedock. 

lOin L.P. (max. 30 min.).45/ 

12in L.P. (max. 40 min).56/ 

Send tape, instructions and fee plus postage, or 
wc will forward C.O.D. 

Improve the quality of your tapes with a high 
quality microphone. We have a large range of 
Japanese and U.S. models available. Write for 
details. VISTA RECORDING STUDIOS, 78 Rob¬ 
ert Street, Wickham. N.S.W. Note new address- 

TTRANSISTOR Radio Repairs. All makes of 

* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap. Gramo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 

\X/ANTED: Wireless books. Johnston 62 

YY Co ii n street. West Perth, W.A. 

CELL. Set of R.T.V. and H., April. 1939 to 
now. £25 or offer. One Soudan St, Coburg, 
Victoria. 

CELL: All back issues R. TV and H. in stock 
^ at all times. 1939-55 copies. 1/6 each; 56-58 
2/- each; 1959 on, 3/ each. Post, inch Phone 
write or call. T. Weir, 56 O’Connor St., Haber- 
Held, Sydney. 71-2569. Wanted to Buy copies. 

OSCILLOGRAPH, Philips L-C Bridge, TV ser- 
vice manual, sound pillow, valve tester. Radar 
and TV Components. Very Cheap. 30-4125, after 
6 p.m. 

DAMOUS Swedish Hi-Fi speakers and speaker 
* systems available from sole Australian Agent, 

Arcos Industries, Lisbon Street, Fairfield, N.S.W. 
Phone: UB0271. 

pADIO, TV Electronics. Friendly hobby class. 

No exams. Thurs., Public School, Wellington 
Street Bondi. Details MX1694. 

ARC WELDERS for Hobbyists. Aston Model 
210-240 volt portable welder suitable for 
10 and 12 gauge electrodes, Fan cooled, con¬ 
tinuously rated. Fully guaranteed £49/10/ plus 
accessories. Kit Set also available for only 

£39/18/. Aston Model 222, 240/415/480 volt. 
14 to 6 gauge electrodes, £69/10/ plus acces- 
orics. Write. Aston Sales Pty. Limited, P.O. 

Box 50. Wentworthville, N.S.W. Telephone: 

631-7081. 

A/fODEL ENGINEERS BENCH DRILL. Blue 
ivl Print and Castings. Bolton, 72 King Street, 
Sydney. Catalogue 6/6. 

JUJU METAL STRIP, 2 feet x 2 inch, 5 thou 
*YA thick. Radio and Electrical Hardware Co., 
305 Swanston St, Melbourne. 

IX/ELCOME to the AUST. TAPE RECORDISTS’ 
VY ASSOCIATION, the most rewarding hobby 
known for all ages. Tapesponding can put you 
in contact with people all over the world for 
exchange of ideas, music, educational knowledge 
or small talk. For details write: P.O. Box 67, 
Eastwood, N.S.W., Australia. 

CELL: SME 12 arm £30, ADC-1 cartridge £32, 
^ Goodmans Trebax 35 x L £12. All near new 
and perfect. Gore, South Street, Maitland, N.S.W. 

E> EPLACEMENT, Diamond and Sapphire Styli, 
Ask for “Universal Stylus.’’ Record-player 
Needles. Stocked by all Music Houses in Aus¬ 
tralia. “Universal Stylus,” 18 Denison Road, 

Lewisham, Sydney, N.S.W. 56-1803. 

DUY URGENTLY AORSM Vol. 6, Vol. 9, 
^ Vol. 14 onwards. Price to Eastwood, Box 29, 
Terang, Vic. 

tt ******** DISC RECORDING 

Jmoyce supplies 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 

ANTED TO PURCHASE, Mullard 5/10 Amp- 
YV jjfier, good condition, W. Morris. 71 Arabella 
Street, LonguevUle, N.S.W. JB1375. 

pOCKETS! Latest American rocket kits. Astron 
Scout Kit. Flies over 1,000ft. Recoverable. 
Only 12/6. Astron Mark I Kit. Flics over 1,500ft. 
Uses parachute recovery system. Only 17/-. Four 
rocket plans, engine and parachute, data. All for 
8/. Send Cash with order to. Model Rocketry, 
173 Wattle Street, Bankstown, N.S.W. 


ADVERTISERS INDEX 

Amateur Astronomer .. . 

a.c.e. Radio . 122 ; 3 ;! 

Am pi ion (A’asla) Pty. Ltd.. I 13 

A.R.T.C.Back Cover 

Amalgamated Wireless (A’asia) Ltd. .. Front 
Cover, Inside Fron, Cover .. S, M, 51, M, 57. 

A. and R. Electronic Equipment Co. Pty. Ltd. 90 
Arrow Electronic Equipment Co. Pty. Ltd. .. 98 

Audio Engineers Pty. Ltd. 54 

Adcola .■ l H 

Bardsley Import Trading Co. 92, 46 

Batman Basement.fi? 

Bright Star Radio .. .. . 

Broadway Electronics Pty. Ltd. . 

Birko Electronics .. •• ■■ J® 

British Merchandising. 58, 86, 106 

Broughton, Peter. 1U1 

Classic Radio . 96-97 

Channel Master . 39 

Cannon Plugs Pty. Ltd. 27 

Dletch Bros. 126 

Electron Tube Distributors .. 59, 75, 105, 125 

Encel Electronics. 23 

Electronic Development Services .. .. .. 

Electronic Developments . 42 » 4 V 

Ed els . 7 J 

Erisson -Trimax , L. M. 7 * 

Electronic Organ Co.95 

Electronic Supplies . 103 

General Accessories Pty. Ltd. .. •••••• 
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Goodmans .94 
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Gray, Simon Pty. Ltd.TOO 

Ham Radio Supplies . 122 

Homecrafts Pty. Ltd.70 

H. B. Radio .101 

Heating Systems .1° 4 

I. C.S. 61 

Jacoby, Mitchell and Co.18 

L.B. Products .93 

Magnetic Sound Industries.102 

Macks Electronics .09 

Magrath, J. H. and Co.. ■ 34 

Master Sound Sales .90, 99 

Master Electrics .108 

Mullard (Aust.) Pty. Ltd.22 

McClelland, W. J. and Co.36 

Maurice Chapman .88 

Morganite (Aust.) Pty. Ltd. 78 

National Radio Supplies .82, 83 

Nova Electrical .85 

O’Rourke Enterprises.128 

Paton Electrical Industries.26 

Paragon Radio .62 

Prices Radio.53 

Payne, Ronald J.16 

Royce .128 

Radio House Pty. Ltd.38 

Radio Parts Pty. Ltd.Inside Back Cover 

R.C.S. 78 

R.D.S.117 

Rola Co. .10 

Sure Brite Picture Tubes.47 

Stotts Correspondence Collegc : .31 

Standard Frequency .113 

T.D.B. .128 

Telecomponents .66 

Tapctronics .91 

Tudor Radio.110 

United Radio Distributors.89 

University Graham Instruments .32 

Wagner, R. H.56 

Waltham Trading Co.114, 115 

Warburton Frank! Pty. Ltd. 44, 74, 118 

William Willis .68 

Zephyr Products. 56, 68, 107, 120 


WILD THIS 250 POWER 
ASTRONOMICAL TELESCOPE 


NOW IN PYREX 
GLASS 

Make a start with the 

mirror grinding kit. 
£8 5 postage paid in 
Aust. Complete telescope 
instructions — all assist¬ 
ance given. You can 

have it operating for un¬ 
der £30. 

TELESCOPES. For the enthusiast and amateur 
alike, we recommend the POLAREX 114 — 
a 2.4 altazimuth refractor. This superb 
Japanese instrument is a top seller in 

America. Features include: Full adjustable 

tripod, slow-motion controls, star diagonal, sun 
filter, terrestrial inverter, 4 eyepieces (36. 50. 
72. 100X). wooden carrying case. An ad¬ 

ditional 6mm eyepiece will give 150X. Price 
£39.15/. Freight paid in N.S.W. 
ACCESSORIES: We stock a selected range of 
eyepieces, rack and pinions, finder scopes, and 
Pyrex mirror blanks. 

Write for particulars. 

Amateur Astronomers Supply Co. 

P.O. BOX, 48 MOSMAN, N.S.W. 
Phone XM 7160 
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DOCKETEERS. Wc wish to apologise for 
the delay in shipping orders to you over the 
Christmas period. Due to unexpected demand and 
increased club activity we were unable to keep 
our stocks up. Now that we have a full stock 
you can be assured that your orders will receive 
the utmost attention. Model Rocketry, 173 Wattle 
Street, Bankstown, N.S.W. 


S ELL: Leak Pick-up C/W Transformer. Head 
and Diamond, almost new. £15, or offer. 
Cpl. Haydon, 30 Sqdn., R.A.A.F., Williamtown, 
N.S.W. 


DEPAIRS to Receivers, Transmitters, construc- 
tion testing. TV alignment. Low noise Xtal 
Convs.. 144 Me. Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. WY3777. 


PIX 


__For FAST 

on-the-spot cover 
of world events in 
story and pictures. 


Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morley Avenue, 
Rosebery. N.S.W. 


T.D.B. 


HOLDINGS PTY. LTD. 

2.4-5mc Transceivers, Type 109, with 
6v power supply and cables • . £15 
Two in Line Transmitters and Coup¬ 
ling Units.£8/10/0 

Converters, with lOOkc rock, £9/5/0 
Lightning Arresters, gas gap. 2/9, 
posted. 

Xtal Diodes, 4/ posted. 

P.A. Drivers (Parmeko). 15 ohm, 10 
watt £4/10/0 

Amber Reflectors, 2in x 5in, rubber- 

mounted .3/ 

Power Supply Type ‘S’ £18. 


T.D.B. 


4 GLEBE RD., GLEBE, SYDNEY, 
NJS.W. 
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Have TINICO" 


“TINICO,” the smallest transistorized tape recorder 
ever produced in the world. 

So tiny it is to slip into your shirt pocket, yet pro¬ 
vides excellent performance in an entirely new de¬ 
sign. 

Easy to operate—Simply push the four buttons on 
the side of the body for recording, rewinding, play¬ 
back and stop. Extremely simplified in mechanism, 
TINICO permits you to record and playback only 
by means of an earphone. TINICO, besides con¬ 
ventional uses, can work as a talking mail on busi¬ 
ness and home, thus saving your time and trouble 
of writing a letter. Speak only to an earphone attach¬ 
ment and mail the recorded tape in an envelope. 
TINICO in your pocket can instantly take on a tape 


in your pocket 

an idea you lighted on, for a memo. Keep an oral 
diary. . , , 

Now, carry TINICO always with you and enhance 
efficiency of your office work, study and add another 
variety to your home life. 

Specifications: 

All push button system. 

Recording time: 12 minutes. 

Rewinding time: 4 minutes. 

Tape: 0.5 mil. 

Batteries: 1 x 216 Ever 
2 x 1015 Ever. 

Size: 6£ x 2£ x 1 5/8in. 

Weight: 14oz 



Your Tiny Secretary 

“TINICO" Model MP-41 


RADIO PARTS PTY. LTD. 

562 SPENCER ST., MELBOURNE. FY1251 
City Depot. 

157 ELIZABETH STREET. MU1967 


SPARES AND SERVICE AVAILABLE 

TRADE ENQUIRIES WELCOME 

£ 19 ' 19 '- 

RETAIL 









THIS 

FREE BOOK 

COULD BE THE 
TURNING POINT 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

] Am I in a dead-end job? 

2 Can I use my spare time to get 
ahead ? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele- 
vision, details of every application of 
fhe fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or ca II NOW. 



AUSTRALIAN RADIO' 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 

(Opp. Grace Bros.) Phone: BA4891-2. 
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AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your fret 
booklet “Careers in Radio and Television .” 

NAME ..I 

ADDRESS . I 
































